THIS FILE IS MADE AVAILABLE THROUGH THE DECLASSIFICATION EFFORTS AND RESEARCH OF: 


TAB PBUACK WAU LET 


THE BLACK VAULT IS THE LARGEST ONLINE FREEDOM OF INFORMATION ACT / GOVERNMENT 
RECORD CLEARING HOUSE IN THE WORLD. THE RESEARCH EFFORTS HERE ARE RESPONSIBLE 
FOR THE DECLASSIFICATION OF THOUSANDS OF DOCUMENTS THROUGHOUT THE U.S. GOVERNMENT, 
AND ALL GAN BE DOWNLOADED BY VISITING: 


HTTP://WWNW.BLACKVAULT.COM 
YOU ARE ENCOURAGED TO FORWARD THIS DOCUMENT TO YOUR FRIENDS, BUT 


PLEASE KEEP THIS IDENTIFYING IMAGE AT THE TOP OF THE 
-PDF 50 OTHERS CAN DOWNLOAD MORE! 


This Page Declassified IAW EO12958 


£i adm SETEL } 
UW eu LI P Cs Copy No. | 
41 Lii GL Claztisados e AUi 
RESTRICES © EA een 





no Se 
US Air Jorce Historical Study No. 6 
THE P ( us 
DEYELOPMENT * / | 
OF THE 
HEAVY BOMBER x 
1918 - 1944 & 
` S 
is uw 
bi 
Prepared by the USAF , 


Hisforical Division, 
| Air University 
SCANNED BY ISA 
195] 


“a a ore eee qm ommo oo 
- $e ` 3 MEE + 
íi - Vx IET a ^ 


- poU 
EE ee LS, 


? Rer ag —— 
+ 





THIS PAGE Declassified IAW E012958 


This Page Declassified IAW EO12958 
(NC 


: 
t 


F 


JY. 


rn 


H 

vA PEARCE Qu ra a 
1 

! 1 [m 


ke? 

d e zu" c - ; 1 ~ - 
mb (€ steck Janine pc S 
JE. d 4 ("E 


H 


IR VIC SGYUDIMS: QNO. 6 


KR ! VA " "3 "Tä 
Ch spe te ch moni QISERTR : es F 
By auth. ut | DIREG TOR. REL, AL | 


ff 





»1 ere Ek -— US aat wate —- 
Ta erh rhni ae oe ella 
TAJ 
go “As x 
wren a - 
£ re Og 
so wu - 
E Ios MEM 
EX Sot A 
a3 mm : 
m. H 
tuc 2 d i 
EW: = 
Eni ^ 
Feo dq 
E os 
mu 





UUE OUVDEOFUONT CPOUHE BhOVY ECLEUR 
1918-1944, 


The original of this monograph and the 
documents from which it was written are in 
the USAF Historical Division, Archives Branch. ' 
Bldg. 91h, Maxwell Air ‘Force Pase, Alabtana. ' ' 


Historiecl Divicion 
\ax Thivercity, U.S. “ir Foree © 
* eR 
meet, 1954 a 
~J 
wl 
GO 
Bre TER- P 
ine v “i 1 j 
PEET QE OT A 
. LT 8 
-— 1 mn o na take oW a 1 . . 
` : euni t Eton 


etsi Y MEDRMM C 
s THIS PAGE Declassified IAW EO12958 


This Page Declassified IAW EO12958 


Pri UNC LÀ Tory Iw i ie en 
We Ab S Cdi a sci bo end . 


The Development of tho Heavy Bomber 1918 9 1944 


i tae 
ae sek 


THIS PAGE Declassified IAW EO12958 


This Page Declassified IAW EO12958 


ert YES 
"lu a , “y HELS P A3 4 

Tog, ring w 
-a f * tf 


"dais: : ` e porem. A o 
y 1 pid bor af | ; 


a Í 4 Le 


FOREWORD 


This historical monograph of the development of the heavy bomber 
covers the period from the United States! participation in World Wer I 
to the end of 1944, As necessary background for the Materiel Divie 
sion's and aircraft manufacturers? accomplishments, the controversy 
among the Air Corps, the War Department, and tho Navy Department over 
the heavy bomber's procurement and employment is surveyed in sone dee 
teil, 


The materials for this study were prepared during 1943 and 1944 by 
Wr, Jean H. DuBuque of the AAF Historical Division, Necessarily limited 
in its treatment of bomber development and modification in 1944, the draft 
wes revised by Mr. Robert F, Gleckner, USAF Historical Division, Air Unie 
versitye Additional data was supplied to survey various stages in the 
evolution of the very heavy bomber and to provide an introduction to 
&eronautical engineering advances beyond the experimental (as of 1944) 
XB-.$5 and XB-56, 


Like other Air Historical Studies, this monograph is subject to 
revision, and additional and/or corrective information is welcomeds 
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INTRODUCTION 


Aerial bombardment as an organized weapon of offensive warfare 
was introduced in the final stages of World War I. Since then it has 
grown from a useful adjunct to land and sea forces to a major, and 
often decisive, factor in the strategic and tactical campaigns of 
modern warfare. 

In the years following the last war, the novelty and spectacular 
nature of the bomber created much speculation as to its future po- 
tentialities and gave rise to considerable controversy in high military 
circles regarding its practical application in national defense. There 
wore a few veteran Amy airmen who had early envisaged the striking 
power of the bomber. But their persistent and often unrestrained efforts 
in the twenties and thirties to champion its cause arousad opposition 
in an already cautious War Department and contributed to the placement 
of restrictive policies on the development and procurement of large, 
nulti-engine aircraft. 

National aversion to war, the popular conception that air power 
was represented by quantity of airplanes rather than by quality, and 
antiquated policies of national defense, also contributed a considerable 
share toward retarding the development of the heavy bomber, As a 
consequence, only a few prototypes of the modern heavy bomber were 
available for experimental study and service testing in the interim 
between World War I and World War IT. 
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Tho following study is a review of the various stages in the 
evolution of the heavy bomber to the end of 19), including an insight 
into the controversial issues that arose between the Air Corps, the 
War Department, and the Navy Department over its development, pro- 
curement and employment, and the major problems confronting the Materiel 
Division in conducting its bombardment development program. As far as 
practicable, the overall theme has boen interwoven with the manifold 
difficulties that were successively faced and overcome by the Air Corps 


in fostering the heavy bomber as the basic weapon of American air power. 
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Chapter I 
THE HEAVY BOMBER CONTROVERSY: FIRST STAGE, 1914-1935 


It was not until the closing months of the last war that the 
Alliod bomber emerged as an offensive military weapon. In the earlier 
years of the war, tho Franco-British air services had employed their 
few bombers primarily in retaliation te the "savage and barbarous” 
German air attacks upon Paris and London." As a whole, joint bombardment 
missions had been poorly planned and executed. Damage to anemy instal- 
lations was negligible since both tha British and french wore prone to 
bomb a target once or twice and then shift to another targat, thus losing 
the cumulative effect of succassiva attacka” 

When America entered the war in 1917, her Air Service leaders soon 
were convinced of the value of strategic bombing as a decisive means of 
destroying vital enemy industrial areas, They advocated careful selection 
of military objectives and advanced the doctrine of massed day bombing, 
Many factors intervened, however, to delay the application of this theory. 
Because of the shortage of airplanes and the general organizational con- 
fusion, only ono American bombardment sguadron sam; action prior ito the 
Battle of Ste Mihiel in Late 19185” On 9 Octobar, however, under the 
leadership of Brig. Gon. William Mitchell 200 bombers escorted by soma 
110 pursuits and 50 three-place planes attacked and disorganized German 
army reserves gatherad in the rear for a counterattack A This mission, 
one of the largest of World War I, gave notice to the bomber as an 


effective offensive weapon. General Staff acknowledgment of this fact, 
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Divergent views as to the role of the bomber oxisted among the 
Allied airmen, The French opposed the indiscriminate use of the bomber 
in support of the ground forces; the British and Americans argued about 
the relative merit of day and night bombing--tho former championing 
night raids without specific targets and the latter wging precision 
day raids on important military installations. 

Besides disagreement over bombing policies, the crude and umrisidy 
airplanes, unpredictable weather, and strong aneny pursuit interception 
presented thorny problems. Engine and structural, failures often caused 
abandoment of missions before reaching objectives and invariably 
necessitated forced landings in enemy territory. Unfavorable weather 
conditions turned back many airborne missions. The vulnerability of the 
slow bomber to concerted enemy attack was a grave problem, since Allied 
pursuit escort, even when used, did not have adequate range to offer 
much protection, and its value was still a controversial question when 
the war ended," 

Postwar Bomber Development: The Air Service emerged from World War I 
keenly aware of the many problems it faced before effective utilization of 
the bomber could become a reality. Not the least of these was the limited 
appropriations allotted by the War Department to bombardment research and 
axperimentation with resulting inadequate laboratory facilities and 
testing equipment. 

Brig. Gon, William Mitchell, Assistant Director of the Air Service, 
had as early as 1919 antagonized the General Staff and the Navy Department 


with his persistent pleas for the development of the bombardment airplana 
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as the basic weapon of national defense. Bu a military policy devoted 
to non-ageression, however, high ranking ribus of both services had 
openly deprecated Mitchell's views that in future wars victory would be 
won by the nation which first obtained and held the mastery of the ais. 
In the following years, although many veteran airmen agreed generally 
with Mitchell's air power convictions few dared cweTlenge, as he did, the 
military judgment of the General Staff. He was strongly supported, in one 
instance, by the former Chief of Air Service, A.E.F,., Brig. Gen, B. De 
Foulois. Before a congressional hearing on military aeronautics this officer 
testified: 
The General Staff of the Army is the policy-making body of 
the Arny and, either through lack of vision, lack of practical 
knowledge, or deliberate intention to subordinate the Air Service 
needs to the meds of the other combat arms, it has utterly failed 
to appreciate the full military value of this military weapon and, 
in my opinion, has utterly failed to accord it its just place in 
our military family. 
Several months later, General Mitchell proposed an experimental 
contest betwaen the bomber and the battleship in order to dramatize his 
conviction that air power was superior to seapower for defending the 
nation." The details of these epochal bombing tests of July 1921 have 
been recounted many times and need not concern us here, Suffice it to say 
that although the aerial attack upon the heavily armored warships did 
demonstrate the effectiveness of the bomber, the policies of the War 
Department toward developing offensive aircraft restrained for many 
years the plans of bombardment proponents to build national defense 
around this airplane. 
International agreements of the early twenties lent sanction to the 


War Department's stand by prohibiting the use of aerial bombing for 
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o terrorizing civilians, destroying private property, or injuring non- 


combatants.’ Shortly after the Army bombing exercises in the autumn 
of 1923, which sank the obsolete battleships Virginia and New Jersey, 
Col. Dwight F. Davis, Assistant Secretary of Way epitomized this view 
in characterizing the test as an air assault which reduced a powerful 
armored battleship to a thelpless ruin of tangled iron and steel by 4 
single bomb.” Picturing the damage to Life and property which such 
@ bomb would create if dropped upon a crowded city, Davis personally 
opposed building up a strong offensive air pawar, particularly in com- 
petition with other nations 9 
in 1926 the froquently intemperate bomber controversy provoked 
Representative John L. McSwain to charge the General Staff with 
Hintolerance™ toward, and "persecution" of, those officers who dared 
o to believe with Generals Mitchell and Patrick, Chief of the Air Corps, 
that the air forca was being “repressed and discouraged." He also 
stated that officers were being ‘muzzled and that every one from the 
grade of Major General to Second Lieutenant, including reserve officers, 
were subjected either to expulsion from the Army or to the consequences 
of an “official frowm* for their temerity in disagreeing with the General 
state, 
The U. S, Air Force Association followed up Representative McSwain's 
denunciation with a news release that elaborated on his remarks. 
J. Edward Cassidy, Director-General of the association, stated that 
charges frequently made that the General Steff was “an unlimited 
autocracy" wore fully substantiated, He claimed that the General Staff 
dictated the military policy to the Secretary of War, the President, and 
o to somo oxtent Congress. In addition, the General Staff interfered 
TUI e Aur Sire Lest pen 
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with the administrative functions óf-the vársious bursaus and was making 
stromous efforts to "kill" any bills dealing with aircraft legislation 
other than those prepared by "swivalechair officers who know little 
and care less about the development of the aviation branch of National 
Defense," 

Sporadic attacks of this kind, however, were submerged in the popular 
ery for economy in government. Following the Air Corps Act of 196, 
therefore, only limited funds were allotted by the War Department to 
the Air Corps delaying fulfiliment of its authorized five-year aircraft 
development program of 1,500 airplanes. And bombers were excluded 
entirely from tba estimate of aircraft procurement for tho first fiscal 
year of 1926-27. 

During the late twenties, throe major faectors--military appropriations 
(as well as failure of the War Department and the Bureau of the Budget 
to make appropriated funds available), the national defense policy, anà 
the highly transitional state of aviation--operated most effectively to 
retard the development of the Army heavy bomber. Maj. Gen. de É. Fechot, 
in his first annual report, brought out the necessity of increasing 
appropriations to the Air Corps to offset the critical shortage of 
tactical aircraft and the growing loss of flight personnel to commercial 
aviation. 

Despite General Fechet's recommendations, the bombardment strength 
of the Air Corps continued to decline. In addition to limited funds, 
the time required to design and develop newer models was à serious 
handicap: it took from two to five years in peacetime to carry out the 
various processes from original design to production of service types . 
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When the bombor finally reached combat units it was already outmoded, 
since the gradual broadening of tactical doctrines of employment in 
the interim had stressed more advanced military characteristics. 

Faced with this protracted delay in the procurement of meh-needed 
service models, Maje Hugh J. Knerr, Commanding the oi Bombardment Group, 
submitted a request to the Chief of Air Corps in May 1928 for the 
development of two new types of multi-engine monoplane bombers, Recent 
employment of existing service bombers in tactical problems had indicated 
the need for a faster high speed bomber having strong fire power, a 
small bonb Joad, and a short range for day operations, ami a model 
having maximum offensive and minimm defensive power with a Long range 
and heavy bomb load for night operations. It was believed that the day 
bomber would serve to execute a swift mission requiring precision bombing 
and ability to outrun and outfight enemy pursuit, whereas the slower night 
bomber, with a heavier bomb load, would perform general bombing and rely 
upon darkness to help elude attack.” Meanwhile, in Army headquarters, 
the General. Staff was urging the standardization of bombardment airplanes 
and tue development cf an all-purpose model, presumably to reduce 
expenditures for research and experimentation. General Fechet, Chief 
of fir Corps, had referred this matter to the Commanding Officer of the 
2d Wing, requesting recommendations from the 2d Bombardment Group and 
the Air Corps Tactical School. Í Major Knerr immediately pointed out 
that it was folly to hamper and restrict bomber design since it would 
eventually lead to the loss of the army's most powerful military weapon 
through incorrect employment. ` 


Lt. Col. C. C. Culver, Commanding the 2d Wing, after reviewing the 
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reports from Knerr and the Air Corps Tactical Sech. concurred as to 
the necessity for "a single purpose airplane rather than one which may 
be susceptible to modification to adapt it to other uses, thereby making 
it a medioere all-purpose airplene rather than a first-class single 
purpose one ws 

Despite strong objections from the airmen who were still flying 
obsolescent service bombers, the Chief of Air Corps ordered bhe Materiel 
Division to proceed with the engineering development of the fast, biemotored 
airplane adapbsble for day and night bombing operation as well as ce 
servation missions P The Ghief of Materiel Division protested thet the 
specifications for this type of airplane were unsuitable for service 
operations and for many months considerable correspondence was exchanged 
on the subject 2D 

Major Knerr waited more than six months for specific action on his 
recommendations, Finally, he wrote to the Chief of Materiel Division 
urging that the day bomber type he had earlier proposed be given every 
possible assistance and priority, t Revised specifications for day 
bomber performance, seconded by both the Bombardment Board and the Air 
Gorps Tactical School, were also proposed in Knerr!s letter: a high 
speed of 160 miles per hour, a bomb lead of 1200 pounds, a service celling 
of 18,000 feet, six machine guns, normal redius of action of 250 miles, 
and an improved bomb carrying device.“ ae 

Nevertheless, contrary to the requests of these bombardment proponents 
for a fast day bomber of special design, the Materiel Division, in 
compliance with final orders from the Chief of Air Corps, developed the 


Curtiss X0«25 as a twineengine observation m with a modified version-- 
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The Air Gorps Tactical School concerned over the growing confusion 


regarding the designation of bomber types, recommended in March 1930 that 
two models of bombardment airplanes be a&loptede«& light model carrying a 
maximum bomb Load of 1200 pounds and a heavy model carrying a minimum 

bomb lead of 2500 pounds, It was tactically incorrect, the School averred, 
to designete one as a day bomber and the other as a night bomber, While 
the former would normally be employed by day and the latter by night, 
circumstances would frequently require a reversal of operation, thus 
causing misunderstanding as to the true employment of the particular 

model under existing nomenclature he The Meteriel Division supported 

the views of the School and added that because of the smal] number of 
“types of bombardment airplanes which will probably be in use by the Air 
Corps, no difficulty will be encountered in assigning airplanes te the 

two classes of bombardment operation." 

Thus, in 1930, the future development of the heavy bomber was at 
best unpredictable, Its proponents, apparently undismayed by the adverse 
turn of events, continued to plan and recommend design changes, striving 
to attain two main objeetives for later typese=long range at high altitude 
with maximum bomb load am precision bombing equipment for both high and 
lew altitude operations. 

In 1931, the Air Corps 5«year aircraft procurement program terminated. 
Although the Act of 1926 hed authorized 1800 airplanes, there existed a 
shorteke of 300 or more, and of the total numbe. procured, only 39 were 
of the bombardment type 26 Many of those were unsuitable for tactical 
use, because of age and improper type distribution. The Baker Board 


Report stated that the program was initially delayed and subjected to 


continuous interference and postponement by the failure of Congress to 


PSTRICTEm 
we ile TRA 8 


THIS PAGE Declassified IAW EO12958 


This Page Declassified IAW EO12958 


Ir: 


z a 11 


17 e oe 


Wë 


appropriste ali funds requested by the War AME This allegstion, 
however, did not agree with Air Corps budgetary and fiscal records. Over 
the five year pericd, the appropriations made by Congress, in most cases 
exceeded that approved by the Bureau of the Budgets; drastic reductions 

in estimated funds requested by the Air Gorps were made by the Secretary 
ef War, The total fundis requested by the Air Corps for the five yeer 
program had amounted to $182,'759,059 but the Secretary of War only approved 
a total of $126,136,476, leaving o difference of $56,622,583, 

War Department Vision std Revisions When in December, 1931, the 
Chief of Air Corps requested all bombardment commanders to study their 
organizations, taétics, aircraft and equipment and to recommend any 
changes that would help in developing more efficient operation and closer 
teamwork with 211 branches of the Aruy,”? it was thought that the War 
Department attitude toward bombardment aviation was undergoing definite 
change. Pursuant to Colonel Andrews! memorandum considerable advancement 
was made during the next two yeers in bomber design, and new doctrines 
of employment were formileted ani tested by borbardment units in a concerted 
effort to improve precision bombing methods. Meanwhile, however, Great 
Britain was exerting strong pressure at the Geneva Conference of 1922, to 
have aerial bombing abolished from warfare under international law KE 
The bomber was to be "outlawed" along with chemical, incendiary, ard 
bacterial weapons. Fortunately for bombarément proponents the dual nature 
of aircraft resulted in the issue's remaining highly controversial. Ne 
logical way could be advanced for limiting the size, range, and welghte 
carrying capacity of combat aircreft without also jeopardizing the future 
development of internationsl civit aviation, ^ Finally, while the session 
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was still in progress the German delegation withdrew claiming that a 
deadlock hed been reached in the internetionel negotiations .-“ 

in view of the growing uncertainty in the international situation, 
the Drum Board convened in August 1933 to review and revise air plens for 
National Defense. Its membership was composed of general officers of the 
line, the General Staff and the Chief of Aix Corps and the findings of 
the Board were unenimously adopted and later approved by Secretary of War 
George H. Dern. In the report, the possibility of the United Stategt 
being attacked by "enemy™ air forces ‘was discredited. The establishment 
ef a General Headquarters Air Force of 1800 planes was proposed, however, 
to be employed strategically fer long-range reconnaissance, for inter» 
cicting enemy reconnaissance and movements, and for offensive action 
against importent eneny installations. Tactically, this orgenization 
was to support the ground forces in preperation for battle by engaging 
the enemy air forces in combat. The concept that bombardment aviation, 
acting independently, could control the sea lanes, or defend the coasts, 
or produce decisive results in any general mission contemplated under 
the national defense policy, ws Labeled as "visionary" A In 1924, 
Secretary Dern lent force to this report by denouncing the destruction 
of armies or populations by bombardment as the "phantasy of a dreamer,” 
Ani invader of the United States would be unwilling "to waste efforts 
in meaningless aerial bombardment." Further, he believed that the 
procurement of great numbers of airplanes would never protect the American 
people from a determined foe: the best protection was to accept and 
build upon American tradition ani not to "purchase freedom with gadgets." 
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The moot question of General Staff control over the Air Corps was 
discussed by the Secretary, who declared thet because this body would 
net accede to every Air Corps demend, it had been accused of repressing 
aviation development. Like other Army agencies, the Air Corps "fretted" 
under the restrictions of unified direction and to surrender to its every 
behest would, he believed, demonstrate a “willingness to discount the 
best teachings of history" 

In general, the opinions voiced by Dern were echoed by the majority 
of officers on the General Staff, who could not envisage the need for 
a strong air arm, especially with the heavy bomber as the basic offensive 
weapon. The Navy Department, in particuler, cfiticized the Army Air Corps 
fer its efforts to develop and employ bomberdment avistion for coastal 
petrol,* Since the Navy was traditionally the "first line of defense" 
any Army air activities renging beyond the sea lanes was considered an 
infringement upon their longeaccepted perogetive of protecting the 
coastline and overseas possessions,” ” 

In view of the general deprecation in high military circles of the 
value of heevy bomberdment in defending the nation, the statement made 
by General Dougles MacArthur, Chief of Staff, in June 1934, was especially 
liberal, He declared that the bombardment airplane was the most important 
element of the GHG Air Force. In addition, it furnished the greatest 
striking power and made it possible to inflict damage on an enemy in 
the rear areas of his armies and his zone of interior, which no other 

36 


wespon could do,” When the Baker Board convened a month later, however, 


* See Appendix A for a full discussion of this controversy, 
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it fully coneurred in the statements made earlier by Secretary of War 
Dern, The Beard had been called by the War Department to study future 
aircraft requirements for the Air Corps, and in consonance with its 
predecessor, the Drum Board, the possibility ef an air attark upon the 
United States was strongly decried. Furthermore, it was contended bhat 
no nation could possibly maintain sufficient bombardment aircraft to 
conduct heavy raids upon American cities, even if aircraft were available, 
capsble of crossing the Atlantic or Pacific with full military losd, 
attacking, end returning bo their base K 7 

Thus, in the sumer of 1934, the views of bombardment proponents that 
the nation primarily needed for its security a large mobile force of land- 
based heavy bombers, were described by the Baker Board as the "conceptions 
of those who fail adequately to consider the effect of ocean barriers 
and other limitations," Yet, it was the very impregnability of these 
naturel barriers thet the Air Corps challenged, since sireraft, particularly 
bombers, were inoressing in noeed, sltitule, and range. Reluctance on 
the pert of the Wer Department, however, to appropriate additional funds 
for broad experiments! bomberdment aircraft development plus the strong 
Navy Department effort to assume control of all land-based bombardment 
operations definitely retarded Air Corps efforts to promote general 
acceptance of its heavy bomber program. 

Despite all hempering influences, the Materiel Division had underway 
(since July 1933) a preliminary study for the development of ar experimental 
four-engine monoplane bomber of radical design to solve the problem of 
"mgximum renge" with "a 2,000 pouni bomb load." Favorable results from 
Yiright Field prompted the Air Corps to submit its "Project RY to build 
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such a plane to the War Department, The plan was approved "in principle" 
by the Gereral Staff and by June 19354 proliminary contrects suthorized 

by the Chief of Steff were completed with the Boeing Aircraft Company. 
The X15, as the projected plane was designated, was not completed until 
1937 (end then it was serodynamically a failure), but Project A eventually 
gave birth to famous progemy~~=the B-17, the B-24, and the B29, 
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Chapter Ii 
THS HEAVY BOMBER CONTROVERSY: SECOND STAGE, 193561939 


in July 1935, shortly before the new Army four-engine monoplane 
bomber, the Boeing XB-17, made itz successful maiden flight, Brig. Gen, 
Oscar Westover, Assistant Chief of Air Corps, outlined to the War Department 
his concept of future bombardment development. Citing the XB-17 and the 
Martin B-lO ss examples of the long range andi short range bomber, Westover 
believed that although the former was approximately 75 per cent higher in 
cost the total striking power of the heavy bomber was far more important 
than mere numbers of aircraft. Assuming that the performance of the XB-17 
would greatly exceed that of the R-10, it was considered that from hhe 
Sbandpoint of personnel, operation, and maintenance the heavier type 
would be more economical for service procurement, From the strategic 
viewpoint, the advantage also rested with the larger, long-range bomber 
Since in a netionel emergency Hawaii, Alaska, or Panama could be reinforced 
with little initisl preparation, As bombers increased in size ani range, 
it was believed that the older models could be reclassified as medium types 
and employed for Jong range reconnaissance, thus obviating the necessity 
for building special models for this purpose A 

So impressive was the meiden flight of the XB-17 at Seattle on 28 July 
1935, and subsequent performance tests conducted by the Materiel Division 
at Wright Field, (in August 1935 it flew nonstop st an average speed of 
232 miles per hour from Seattle to Dayton, s distenco of 2100 miles) that 
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the Air Corps recommended purchase of sixty-five models in place of 

one hundred and eighty-five other aircraft previously authorized for 

the fiseal year 1936,” Before a formal evaluation board could meet 
however, the original XB-17 was destroyed in a erash, 30 October 1935, 
and although official investigations cleared the bonber of mechanical 
and structural failure, the original request for sixty-five was reduced 
to thirteen by the Var Department.” Ultimately, only three XB-17's were 
specifically ordered for service test and it wasn't until August 1937, in 
fulfillment of a contract closed 17 February 1936, that all 13 had been 
delivered & 

Meanwhile, the Materiel Division was conducting research (begun in 
1933) and experimentation in order to davelop en ultra long renge bomber 
along the lines earlier mentioned by General Westover. Two light bombers 
were cut from the budget estimates for 1937 to provide necessary funds for 
the experimental construction of one XB-15 (Project A) four-engine model. 
When the revised budget reached the Office of Secretary of War Harry H. 
Woodring, howevey ihis item was deleted and the funds reallocated for 
the procurement of spare engines and parts.” This unfavorable action by 
the War Department signified to Air Oorps heavy bomber proponents that 
their efforts to increase the long range offensive power of thease airplanes 
would be beset with difficulties, delays, and drastic reductions of 
estimated needs, 

General Westover apparently had early recognized the possible trend 
of events, for in November 1935 he informed all Air Corps Stations bhat 
Chief of Staff General Malin Graig had advanced the opinion that the Air 
Corps had suffered in the pest because of failure to understand its many 
and varied problems in relation to other branches of the Army. As a result, 
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delays had occurred ih the completion of approved aircraft programs, 
In addition he asserted that there hai been many instances of too aggressive 
and enthusiastic effort by certain Air Corps officers in seeking remedial 
measures for aviation problemas. Their methods had been contrary to official 
procedure ani thus had failed to attain the desired results. Although 
higher authority desired to establish the Air Corps on an effective basis, 
officers were advised to accept any unfavorable decisions, avoid open 
criticism, and refrain from making recommendations without careful deliberation 
of the facts in the case, All future controversial opinions on service 


programs were to be submitted through appropriate military channels,° 








four-Enpino Eomber Procurement Restricted: Despite strong protests 





from high ranking officers of the Alr Corps and GHQ Air Force during the 
late thirties, the War Department reduced, substituted for, or eliminated 
entirely, the estimated needs for needs for heavy bombers. In brief, the 
critical situation confronting the heavy bomber proponents is exemplified 
by the fact that although two hundred and six B-17's and eleven XB-15!s 
were requested in Air Oorps estimates from October 1935 through 30 June 
1939, only l4 four-engine airplanes were delivered to ŒQ Air Force 
bombardment units up to the outbreak of the European ware=thirteen B~17's 
and one YB-15." Inability to obtain these heavy bombers delayed the 
normal expansion of the GHQ air Force into a strong offensive orgenization 
for national defense, and resulted in a cross-fire of argunente between 
the Commanding General and the War Department with the Chief of Air Cerps 
literally acting as a mediator, 

A serious blow was delivered in June 1936 to the proposed procurement 
of four-engine bombers for reinfor€ement of garrisons in Hawaii, Alaska, 
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and Panoma. d General stort, in dthdying aircraft procurement for 
the Air Corps in FY 1938, rejected the request for eleven Be15!s and 
fifty B-17!s5, declaring that no tactical or strategic requirement existed 
for a service bomber with a 3500 mile range. The Chief of Zir Corps 
was advised that until the international situation indicated a need for 
this type of bomber no more would be procured except for experimental 
purposes. Freference would be given to the purchase of the medium mange 
Bel8 bomber which fulfilled all reasonable military requirements and 
could be justified from the standpoint of initial cost, maintenance 
expense, and operating facilities, As a future policy, the Chief of 
Air Corps was also directed to concentrate his efforts and available 
funds for acquiring aireraft of reasonable performance, rather than have 
nobhine as a result of reaching for the ideal.” 

Shortly afterward, Brig, Gen. H. H. Arnold, Assistant Chief of Air 
Gorps, protested the reduction in fourwengine bomber estimates for the 
fiscel years of 1927-38, and recommended adjustment of the War Department 
economy policy toward bombardment aircraft procurement in order to supply 
the requested number of these eirplenes,’ During this same month, September, 
the War Department conceded authority to the Chief of Air Corps to proceed 
with proposed plans for the experimental, development of a Project D 
(XB-19) four-ongine, ultra long range bomber. In this connection, permission 
was grented to exercise an option with the Douglas Aircraft Company which 
had been pending since October 1935, and one model wes to be constructed 
chiefly to provide engineering data on very large airplanes, There 
followed, however, a pointed reminder that the action taken did not in- 
dicate a fundamental policy change on the part of the War Department toward 


long range bombardment aircraft. ° 
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Although the War Department had made some concessions during 1936 
toward the development of superior heavy bombers, the situation still 
remained critical at the close of the year. I+, Col, G, E. Brower, 
Assistant Chief of Supply Division, informed General Arnold in December 
of the many problems facing the Air Corps in procuring four-engine bombers. 
If the War Department failed to authorize further purchase of these air- 
planes, aircraft manufacturers who hed been encouraged to invest large 
sums of money in experimental development would be confronted with serious 
difficulties, There were two such manufacturers--Boeing and Douglase- 
who were greatly concerned over the lack of planning and integrity of 
intention in the War Department, In the case of unforseen exigencies, 
such as reduction of appropriations and engineering and procurement problems, 
delays were understandable, but arbitrary changes without cogent reasons, 
when large private expenditures were ab stake, would threaten the whole 
future of the airoraft industry. 

Shortly thereafter, the Chief of Air Corps reopened the heavy bomber 
issue with the Chief of Staff, urging that twenty P-17's5 be added to the 
1938 budget d4stimate, "The three models to be delivered in several weeks 
would permit completion of performance tests in time to include these 
additional airplanes in the procurement prozram. (Contracts, of course, 
were dependent upon the final results of the tests.) This recommendation, 
however, was disapproved by Secretary of War Woodring AM 

Nuch pressure wes exerted in the early months of 1927 to purchese the 
ten undelivered B-17's contracted for in 1936. Air officers believed that 
accelerated service employment would impress those in high authority with 


the fact that this bomber possessed the superior military characteristics 


needed to bolster national Gefense e id three YB-17's that wore delivered 
aa 
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in January-February bhad completed exhaustive performance tests and 
were labeled by the GQ Air Force personnel as the "best bombardment 
aircraft in exictence "12 Nevertheless, the Boeing option was stil 
pending in tke summer of that yeer. In an effort to stir action, Kei, 
Gen, Frenk E, Andrews, Commanding the GHQ Air Force, strongly urged the 
War Department to limit oll future bombsrdment aireraft procurement to 
the four-engine type since a lerge number of twin-exgine models were 
already under contract JA 

in answer to General Andrews? memorandum General Arnold pointed out 
that the basic problem requiring clarification was the role and employment 
of the GHQ Air Force,” Some confusion existed st that time as to whether 
the Air Corps or the Navel Air Service should provide bombardment aircraft 
for National defense. It was the opinion of the General Staff as well as 
the Navy Pepertment that the Air Corps should concentrate on the development 
of combat aviation that would give close support to the ground forces, 
leaving the long-range defense against air attack to naval aviation.* 
Arnold stressed the necessity of settling this point since it hed direct 
bearing upon the future procurement of foureengine bombers, And he alse 
restated his objection to the substitution of twin-engine bombers for 
foureengine models 36 

Symptomatic of the confusion existing among the General Steff as to 


the function of the IX air Force and the relatives merits of twin-engine, 


an four-engine bombers is the discussion Col. H. H, C, Richards, Chief, 


Information Division, had with various staff officers. He found that 
they were inclined to favor the procurement of the B-1& over the P-17, 


since twice as many of the former could be purchased for approximately 
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the same amount of money. They also believed that this type hed superior 
flexibility of action and would be less costly to replece in ease of an 
accident. In addition several other reasons head unfevorably influenced 
General Steff opinion toward the P-17. One was the fear of serious public 
reaction 1f a large bomber "cracked up®, Another concerned a definite 
promise made by the Secretary of War to provide a certain number of aire 
plenes; authorizing purchase of the more expensive Bel7's would resuit in 
falling short of the goal. Consequently, the future precurement of the 
heavy bomber was hanging in the balence and it seemed that little conid 
be done to remedy tho situation, Richards indicated thet various legel 
ani production complications were also contributing to the delay in 
procuring Bel7's ani was of the opinicn that wide publicity was not ime 
portent at the time. If the B-17 could have hed a "ballyhoo" campaign 
while the "argument between the Chief of Air Corps and the Staff" was 
underway conditions might have been different, He believed it wasalvisable 
to hold off until just before the next Army Appropristion Act, since the 
Ain Corps was temporarily “Licked” in ite B-17 procurement program, |7 

The cuestion of purchasing the ten B-17's again aroge when the Adjutant 
General informed Secretary of War Woodring that the sward for these aire 
planes and en option to procure five sdditlonal models--two to be delivered 
in spare parts--ras in conformity with approved military requirements. 
After many months of delay it finally eppeared thet definite action was to 
be taken to order these long-awaited bombera for the GHQ Air Force. 

General Andrews informed the War Depsrtment in September 1937 of GHQ 
Air Force plenning for future development and employment of heavy bombardment 
sircraft. If his command were to perform its rightful role in national 
defense, it was becoming increasingly inportant thet the Wer Depertment 
E hurang ien 
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thoroughly consider the rapid progress being made in aireraft and engines, 
© Since the heavy bomber was considered the prime weapon of sírpower, first 

priority should be given to its procurement in the FY 1939-44, program. The 

requirements of the ŒG Air Force were based upon sound bombardment ex- 

perience, which had been discussed in four earlier appeals by the Commanding 

Generel. The major points presented by the general were as follows: (1) that 

the heavy loed, long endurance, multi-engine bomber should be considered 

only as a powerful instrument of defense; and, in view of the nation's 

fortunate strategic position and its defensive policy, such eirplanes, as 

the basic element of the GHQ Air Force, were essential to the sccomplishment 

of ite mission; (2) that such an alrplene, with bomb and fuel losds inter- 

changeable to a high degree, offered the most economical and efficient 

means of performing the functions of reconnaissance and bombardment=ealthough 
o not on the same mission; (3) tbat per ton of bomb losd and per square mile 

of grea reconnoitered, an airplane of the type considered was actually 

cheeper to operate than smell medium bombers, such as the B-10 or B-18 

type; (4) in view of the above factors, the process of aircraft and engine 

experimental development had to continue so that bombers of longer range 

and superior performance could be made available D 

General Arnold, in commenting later on Andrevs recommendation, advised 

the War Department that an Air Corps Technical Sub-Committe had been 

designated to review and recommend new military requirements for bombardment 

type airplenes to be procured in the 1939 program. This sub-committee 

was composed of representatives from the Supply Division of the General 


Staff, the ŒQ Air Force, the Air Corps Materiel Division, and the Office 


of the Chief of Air Corps, A meeting had elready been held in September 


RBSTWIOYED oobis 


og , 
"line s» vana 


THIS PAGE Declassified IAW EO12958 - 


This Page Declassified IAW EO12958 


| Ee eed dee rhage | emet tii h 
gf that yesr and another wes scheduled for 1 November. Andrera Letter 
was to be considered by the Committee and a report prepared for the 
Chief of Air Corps for appropriate action, 

While the heavy bomber procurement issue was shifting back and 
forth, the Air Corps Tactical School had completed a stutly of the War 


College text Air Force and War and hed found it contrary to established 





Air Corps doctrines and School policies and reguletions. In ite treat- 
ment of bombardment aviation, for example, the text emphasized the 
“general ineffectiveness" of thie erm, One hypothetical case was cited 
as evidence: "Hence to completely isolate all of the 51 largest citiss 
in the U. S. would require from 495,000 to 918,000 indirect airplane 
attacks A71. 

Apperently the War Department concurred in this judgement by the 
War College for the Air Corps was forewarned not to request edditional 
four-engine bombers in its program fer 1939 but to submit estimates for 
"2eengine plenes exclusively 8" When the Air Corps accordingly sub- 
witted its budget, even the conservative number of medium bombers designated 
wes drastically reduced. 


Experimental Bomber Development Delayed: Despite the continued 





objection of the War Department to heavy bombardment: airplanes, General, 
Westover in late 1937 submitted a list of the principal characteristics 
desired in an advanced longerange, high altitude bomber and requested the 
approval of vecretary Woodring. Performance specifications inelwed 
a mininum high speed of 240 miles per hour at 15,000 feet, a 25,000 foot 
service ceiling, en operating range of 2600 miles, increased srmament, 


ani s hoxb loed in excess of 2000 pounds. The mission to be performed 
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was described ss "long range reconnaissance and the destruction by bombs 


25 


of lend or neval materiel objectives 223 Shortly afterward, Woodring, 
epparently in compliance with the request of the Chief of Air Corps, 
eirevlarized twelve sirereft manufacturere with the required military 
characteristics for en advanced experimental bomber. A sbort informal 
design competition for the purpose of surveying all possibilities of 
this type was scheduled for an early date. This was to be followed by 
the usual forral open competition, with submission of experimental models 
and bids about one and a half years after issuance of circuler proposals, 
tentatively set for May 1938.74 

Considerable interest was being manifested in esrly 1938 by Air 
Corps ani GHQ fir Force officers in the pressure cabin operation of 
the Lockheed X0-25, a twin-engine, low wing commercial monoplane (Electrg) 
which wes then undergoing Army performance tests. Many were visuslising 
the possible application of the pressure cebin prirciple te bomburdnent 
aircraft, Gol, Frank D, Lacklend, Acting Chief of Materiel Division, 
suggested to the Chief of Air Corps in February thet the time appeared 
right for applying the experience gained in over 100 hours of testing 
the 10-25 to the construcbion of an experinental substratosphere bomber, 
There were at least four aircraft manufacturers possessing facilities for 
building such an airplene, in which, they were convinced, a pressure of 
BQ00 fect could be maintained at 35,000 feet for efficient crew operation, 
The estimated cost of this project would be spproximately $2,000,000, Tt 
was recommended that a portion of the 1938 funds be made available © contract 
for one model, with the balance becoming payable the following year. Action 


5 


was urged by Leckland before 1 July, 1938." General Westover, however, 
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was of the opinion that it was impractical to execute Lack laid’ plans 
in view of the limited time before the end of the fiscal year, Therefore 
he requested that the existing plan for the development of pressure cabin 
airereft be continued until further notice 6 

Brig. Gen. A. W. Robins, however, immediately came to the support 
of his assistant and recommended that the Chief of Air Corps obtain from 
the Office of the Secretary of War permission to proceed with the proposed 
experimental pressure cabin bomber as a secret project C7 Generel Arnold 
whe was also interested in the substratosphere bomber, was arranging in 
March 1938 to convene sn Aviation Board at Wright Field, composed of 
representatives from tke Air Corps Wings, the GHQ Air Force, the Materiel 
Division, snd his office, The Board was to evaluate all existing data 
on four-engine bombers and recommend the military characteristics required 
for the development of more advanced, long range, high altitude types. 
When General Andrews wired the office of the Chief of Air Corps thet 
his special representative, Lb. Col. Joseph T, McNamney, could not 
attend because of the forthcoming GHQ Air Force maneuvers, Gener&l Arnold 
expressed the opinion that the conference on bombers wes “important enough 
to warrent the best brains GHQ hes." In fact, he considered it more , 
important than the maneuvers, > General Andrews leter expressed to 
General. Westover his own growing concern over the delay in developing 
a large, ultra long range bomber of the 250,000 pound class, Unti} werid 
stabilization of aircraft size was an actuality, he felt that the Materiel 
. Division should continue to study mammoth airplane design, utilizing all 
available funds, engineering skill, end materiel in the production of an 
experimental model. The application of the pressure cabin principis to 
an "j SE of this size wes an accomplished fact, although there still 
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remained certain problems to solve, such as the development of sealed 
man apertures, sealed bomb bays, double pressure doors, ani other special 
equipment , 

Moanwhile, the controversial iesue of four-engine bomber procurement 
between the Air Corps and War Department was still unresolved. The Chief 
of Air Gorps had been reinformed that, in accordance with the directive 
of the Secretary of War, only twin-engine models would be procured fr 


1939.”" 


General Arnold, nevertheless, ecmtinued to champion the procurement 
of the experiemntal substratosphere bomber. He recommended to the 
Secretery of War, a few deys after the above-mentioned memorandum that 
a contrect for sovernment=furnished equipment be mede in 1938 from Project 
A funds and suggested that payments for parbisl completion of the preject 
be deducted from 1939 allocations with option to pay the balance in the 
ensuing fiscal year E 0 

It igs noteworthy thet in June 1938, motivated perhaps by the show 
of German, Italian avd Russian air power in the Spanish Civil War, the 
Wax Department changed somewhat its restrictive policy toward four-engine 
bomber procurement, Substitution of eleven B-17's for thirty-two Bel8's 
was authorized for the 1939 program by the Secretary of Wares Several 
days before this authorization, the Chief of Air Corps had requested 
thet the 1938 sirereft estimate be amended to include ore YB-20 (modified 
XB-15) for service test instead of procuring two similer models of bhe 
Xp-15 ve But the Secretary of War hed made one concession; the YB-20 
recommendation was rejected. Arnold was informed that all non-cbligated 
funds previously allocated for 1938 purchase of two XB-25's would be 
applied +o procuring the twin-engine bombers already approved for that 
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Tt wes during this year, that various foreign nations were stepping 


up the experimental development and testing of large, four-engine high 
speed bombers, Some of their medels had surpassed in size and performance 

the Bel7, Taking advantage of thie situation General Andrews once 
‘gain in Jina, advanced many reasons to keep alive the projected development 
of the substratusphere bomber. He stressed the fact that such an airplane 
represented at lecst five years of continued development before it could 
be “expected to fly experimentally* JA 4 He emphasized strongly foreign 
prcgress in four-engine bomber development and advocated patrolling the 
South Atlantic, Liecke crd the Philirnines with ultro lone range bombers, 
since the international situation justified maintaining the GHQ Air Force 
"in peace on a warbime basic. 125 General Westover, however, refused st 
that time to support Generals Ánirews sand Arnold in promoting the subs 
stratosphere bomber, apparently because of the existing policy of the 
War Department 6 

General Andrews again in June stressed the need of expediting bhe 

heavy bomber program. With all major nations developing pursuits with 
speeds of approximately 400 miles per hour, the Belé type of bomber 
would be "at the mercy" of these planes in combat. Andrews strongly 
objected to equipping the GHQ Air Force with low performance medium 
bombers when four-engine models of superior performance were already 
available E 7 By superchsrging the B«l17, he was convinced it couid de=- 
velop a speed of 200 miles per hour at 25,000 feet, As further support 
for hís case, he also pointed out that the British Mission to the United 
States in 1938 hed not even considered the procurement of the B-18, 


presumably because of its slow speed ,? s 
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General Arnold several days later added another prop to Andrews! 
argument by informing the War Department that aircraft manufacturers 
were not building experimental twin~engine bombers to enter the forthcoming 
design competition. He recommended cancellation of the competition with 
the provision that Air Corps requirements would be met with the procurs- 
mont of all B-17B's possible under the exisituz option. The performance 
of this airplane hed alreedy surpassed the specifications outlined in 
the latest design circular. He further sugvested that in the future the 
melium bomber would be primarily useful for transitional training of 
bombardment personnel and units.” 
Weenshile, the Joint Hoard had set a limitation upon the maximum size, 
range, and redius of action of bombardment esircraft. Its objective had 
been to deterzine how existing types could be perfected to meet strategic 
requirements with stress placed on standardization and decreased cost. 
Final conclusions reached by the Board did not augur well for the future 
of the foureengine bombers "Based on the present situation it is not 
considered probable that the Army Air Corps will be called upon in war 
to perform any missions that require the use of reconnaissance and heavy 
bombardment planes of greater prectical ferrying range, greater tactical 
radius, and greater carrying capacity than those of the B-17,” However, 
it would be called upon to perform missions that could be successfully 
executed with the B-18 type bomber which was less expensive to pita ^d 
fithough General Westover, in the past, hed adhered as far as practicable 
to War Department policies, he apparently saw in the recommendations of 
the Joint Board the death-lmell of future four-engine bomber development, 
In an attempt to revive the long dormant matter of the substratosphers 


bomber, a report was requested from tho Materiel Division concerning the 
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practicebility of holding e design competition preliminary to sn ex- 
perimental project. The report also wes to include a cost estimate, the 
probable dete of design competition, availability of funds, a project to 
which it could be changed, and the proposed military characteristics “+ 
General Arnold's request to the War Department earlier that year on the 
same project was answered shortly after Generel Wectovorís memorandum 
was sent bo the Materiel Division, The Assistant Secretary of War informed 
Arnold that no military requirement existed for qa substratosphere bomber, 
and that General Westover agsin had been directed to restrict experimental 
aircraft development to that class designed for close support of the 
ground forces, ^ 

The future of the heavy bomber looked dark in August 1938. Generals 
Andrews and Arnold had received a definite "no" bo their many requests for 
concentration on four-engine bomber development with a pointed reminder 
that it was for the "best interesis of national defense," A? The Materiel 
Division was complaining of its difficulties in conducting bombardment 
resesrch and experimentation. The Chief of the Division, General Robins, 
wea of the opinion that the restrictive policies formulated by the Bryden 
Board in 1936 were still hampering Division functions, resulting in shorbage 
of personnel, insufficient funds, end lack of essential engineering equipment 
for conducting experimental tests, Because of this situation, the Division 
had been unsble to prosecute projects to a degree that wes essential to 
keep pace with foreign hombardment development, They were still forced 
to dhere to long obsolete military characteristics for bombers since the 
War Department was trying to keep procurement costs at a low level, Air- 


craft menufecturers, in view of the trend toward stabilization of design, 
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caused by the War Department's emphesis on econony were disinterested 
in develepinz superior performing bombers. 

One statement in the Bryden Report had been considered particularly 
detrimental to heavy bomber development and procurement, It had pointed 
cut that the romantic eppeal of aviation had induced e lsrge section of 
the public and even a substantial element of the Air Corps to accept 
the conclusion that future wars would be decided by large independent 
fleets of super-perforning aircraft. This false concept of employment-- 
according to the Report--coupled with the allure of increased speed, range, 
end size, hed led to ea striving for the ultinate possibilities in aircraft 
rather than fulfilling practical militery needs.“ Generel Robins strongly 
disagreed with this ellegation, beocuse, in his opinion, American aircraft 
were useless unless they were equal or superior to bee of a potential 
enemy. He alluded to vast suns of money belng spent sbrosd to perfect 
heavy bombardment airplenes and deplored the obvious disregard of this 
fact by the War Department. If this condition continued it ‘was bound 
to result in “grave consequences wi High ranking officers of the Air 
Corps and the CHQ Air Force in 1938 were practically in accom over the 
myopic perspective of the War Depertment. They observed with growing 
concern the accelerated development of combat aircraft by European and 
Asiatice powers., Although they continued their effort to roscind the 
existing War Department policies of bombardment aircraft, procurenent, 
little had been accomplished, 

General Arnold, in the mid-summer, wes again manuevering with bhe 
War Department in an attempt to obtain reconsideration of the ban on four- 


engine bombers. He pointed out to General Westover that if certain 
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recommendations were mede rogarding medium bomber procurement it might 
assure the Secretary of Wer of Air Corps compliance with his desires, 
Consequently, his attention it was hoped would be diverted from the 
heavy bombers until additional data was assembled to warrant reappraisal. 
of the action taken in the wetten AË General Westover, increasingly 
concerned over the complications and strong opposition encountered in his 
effort to achieve a workable and balanced aircraft progran, once again 
expressed his views on the unsatisfactory situation to the War Department 
late in August 1935. He urgently recommended that the procurement of 
four-engine bombers be continued and that the substratosphere bomber 
project be started immediately. Original estimates for these aircraft, 
as Set up for 1940, were based on thorough analysis of Air Corps needa 
and Westover Felt that the Joint Board disapproval of further development 
of foux-engine bombers had been unjustified. Unless the Air Gorps was 
able to maintain a comprehensive end progressive aireraft program, there 
would be no continuity of effort nor efficient planning. Decisions and 
actions would be based on a "hiteoremiss" basis, depending upon the 
expediency of the moment, thus creating indecision, uncertainty, and 
confusion in the Air Corps as well as the General Staff regarding ultimate 
objectives. He conceded thet budgetary limitations might well force 
revisions from time te time, but these should be only by way of deferment 
or minor adjustment PU 

General tiestover received an answer in October, informing him that 
the Woedring Air Corps Program, spproved in March of that year, could be 
used as a guide in formating annual requests for funds, but that Bän 
engine bombers will not be included in the estimates for FY's 1940 and 
RERXCTED Um 
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1941 .. A He was further advised that the War Department wes fully 
awere of the needs of the Air Corps. It was clear that none of the effort 
of his service to develop superior bombers of grester speed, range, action, 
end ability to carry heavy bomb loads changed the traditional Army conception 
that the infantry division was the basic combat element by which battles 
were won and enemy field forces destroyed. in the future development of 
aircraft and the preparation of requirements as to type and number of 
aircraft the Chief of Air Corps was to be guided by the War Department's 
desire to obtain and develop only such aircraft as wore suitable for close 
support of the ground forces, 

Although there could remain little doubt of the War Department attitude 
toward the heavy bomber, a loophole was inadvertantly provided for the 
development of the muchediscussed substratosphere bomber: the restrictions 
imposed on experimental development of foureengine aircraft hed been declared 
rescinded ,*? The new Chief of Air Corps, Maj. Gen. H. H. Arnold, seized 
the opportunity provided by this change of policy to expedite action on 
the substretosphere bomber project, The Chief of Materiel Division was 
requested to submit plans for its procurement as originally approved 
under the Research and Development program for FY 1929. 

General Staff Modifies Heavy Bomher Policy: Evidence of growing 
General Steff interest in heavy bombardment, came to light when Brig. 

Gen, George C. Marshall, new Deputy Chief of Steff, gave full support to 
General Arnold's vigorous effort to build up Army airpower with a strong 
force of heavy bombers. In November, he cited to Chief of Staff General 
Graig numerous reasons why it was essential to increase procurement of 
the new turbo-supercharged B-17B: it could operate successfully in spite 


of partial engine failure; its long mange permitted swift reinforcement 
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of foreign garrisons; it could patrol wide cea areas and protect shippings 
it possessed strong offensive power against enemy war vessels; and it 

could perform far greater counberesir force operation than any existing 
twin-engine bomber. According to Air Corps standards, the B-18 bomber 

was obsolescent, and it was actually less expensive to procure the superior 
B-17 when the cost aud effort required per pound of bomb load was considered: 
four B-l8's were necessary to carry the load of one B-17 to any distance 
up to 1100 miles; the operating crew of one B17 was composed of only 

nine members compared to twenty~eleht for four B-18!s; only eight men 

were required in ground crew maintenance for one B-17 compared to sixteen 
for four B-18's, In addition, the initial cost of one Bel7 was only 
$280,000 as against $400,000 for four B-18ts. Since the Bel7 was considered 
the outstanding heavy bomber of the world, it was essential, in order ta 
meet the emergency procurement program established by the President for 
increased air power, to purchase them in maximum quantities within the 
capabilities of existing aircraft facilities. On 4 January 1939, the 
President provided the key to the official change in attitude toward 
bombardment airplene development, as well as to rearmament in general. 

In his message to Congress on that day he deciared that "we have learned 
that survivel cannot be guaranteed by arming after the attack begins=-= 

for there is new range and speed to offense."°" With the growing support 
of the General Staff, Air Corps leaders in 1939 concentrated upon the 
experimental development of advanced type aircraft and urged expansion of 
the bombardment strength of the ŒQ Air Force. They also kept a critical 
eye on the accelerated recearch and experimentakion in airplane design 


abroad. President Roosevelt also took cognizance of foreign technical 
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advances, which led him to make the following warning regarding Hemisphere 


Defense: 

Information from other nations leads us to believe that there must 

be a complete revision of our estimates for aircraft. The Baker 

Toe report of a few years ago is completely out of date, No 

responsible officers acvoste building our air forces up to the 

total either of pisnes on hand or of productive capacity equal 

to the forces of certain other nations, We are thinking in the 

sic/ terms of necesssry defenses, and the conclusion is inevitable 
thet our existing forces are go utterly iuzdequate that they mst 

be immediately strengthened,” 

Spurred on by such policy a concerted effort was beginning to be made 
by all Air Corps personnel to obtain a real solution to the manifold 
problems involved in building up the long inadequate air power of the 
nation, 

In March, the War Plans Division was requested to prepare a core 
prehensive air force study, based on accepted doctrines of aviation 
employment, Gonclusions reached by two specially appointed comulttieces 
were to be analyzed and submitted in a final report to the Chief of Staff. 
The following points were sbressed: (1) that the initial air objectives 
of sn enemy would be American air bases in Hawaii, Puerto Rico, Panama, 
end other exposed areas; (2) a welleled and dotersinsd gir attack, once 
launched, could not be stopped by American defenses, although serions 
losses could potsibly te inflicted upon the enemy; (3) it was the duty 
of the Air Corps to provide a powerful striking force and the necessmry 
strategic bases; end (4) the land=bused heavy bomber was declared superior 
for national security because of its flexibility of employment and strong 
offensive perforrence. Further, to prevent the launching of an air attack 
against the United Stetes, the Air Corps was to have on hand sufficient 
combat aircraft possessing adequate range and power to reach and successfully 
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destroy any actusl or petentiel base held by an enemy before he could 

attack eriticrl aress of the United States and her possessions,” 

This memorandum in its entirety represented a composite view of the 

varied air power concepts expressed in the past by Geherals Mitchell, 
Westover, Andrews, Arnold, Rebins and many other aireminded officers. 

It wes the culminstion of the many yeers of effort spent by bombe rdment 
proponente in trying to awaken the Wer Department to a clearer understanding 
of the extensive air defense problems and of the ever»frowing necd of 

e strong offensive air force built around the hoavy bomber, 

In the ensuing months of 1939, although some controversial points 
arose in the bombsrdment expension program, the attitude of the Wor 
Department underwent a favorsble change. Individual opinion was submerged 
in the coordinated effort to build up sufficient aireraft strength, 
accelerate pilot and technical training, and expend the tectical ard 
strategical doctrines of air force employment before the anticipated 
outbreak of a Burepean war. This change of attitude was exemplified in 
August by tke Secretary of War's approval of the procurement within: nine 
months of forty-two heavy bombers of improved performence to meet the 
shortege of these aircraft in the GHQ Air Force tactical units. ^^ 
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WAH--THE END OF THE HEAVY EOMBER CONPEOVERSY 


As the Nazi mechanized legions rolled across Europe in late 1939, 
following in thw wake of the grest striking power of the Luftwaffe sir 
fleets, Air Corps leaders were deeply concerned about the continued delay 
in carrying out plans for angmenting the offensive strength of the GHQ 
Air Force. Survey of critical military aviation conditions within the 
Service and analysis of the employment of air components by the warring 
nations had further supported the stand that American air power must 
Match end surpass in size and efficiency that of the belligercnts or it 
would fail in its primary mission to defend the continent and insuler 
possessions on N=Dey. 

The obvious lesson that wes being written in air warfare abroad 
intensified the imperative need for developing and producing larger and 
more powerful heavy bombers cepable of immediate reinforcement of American 
frontier garrisons in Alaska, Hewali and Penems in esse of a national 
emergency. ? Since besic Air Corps doctrines were predicated on the capacity 
of on air force to exert its power decisively and with great tactical and 
strategical mobility, lack of the necessary aircraft having the radius 
of action to perform those missions, defeated the fundamental purpose for 
its existence.” 

In 1937, Maj. Gen, Frank E. Andrews, Commanding thé GHQ Air Force, 
hed stated that the United Stetes wrs in a predicament similer to that of 
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many European netiong-eit hed no air fronticrs. He had deplored the 
complacent attitude toward national defense and the failure to properly 
develcp and utilize American air power to the end that “we shall at least 
be at ali tines a littla bit better than the other fellow." It had been 
Andrews! contention thet the potential resources of the nation were not 

a substitute for en actual sir force, Aireraft which were on the drafting 
board and in strtistical tables of resources and manpower could only bee 
come air power in the future--tco late for tomorrow's employment JÁ Such 

a condition confronted Air Corps leaders in late 1939 as they previewed 
the enployrent of sir power in modern warfare, 

Et. Col. Carl Spsstz, Chief of Plans Division, submitted to the 
Chief of Air Gorps on the sams day as Germany's invasion of Poland a 
seerching study of the employment of long range heavy bombardment, 
particularly in the potential Far Eastern Theater of War. He strongly 
advoeated the immediate development of heavy bomkers with superior tactical 
radius and high altitude performance to that of existing types to insure 
the success of any stretegic offensive air operations which the Air Corps 
might be celled upon to perform," 

Sinee egrly 1939, Air Corps tactical staffs and Materiel Division 
engineers, under pressure from Maj. Ger. H. H, Arnold, Chief of Air Corps, 
hed been conducting design investigations and holding conferences with 
lesdinz marufactures of large capacity airplanes in order to determine the 
military requirements, characteristics and performance of long range bombers 
in the 200,000 pound class. As a result, Arnold had been informed that 


it wes technicelly possible to develop and produce such a bomber capable 


of a range of 5333 miles with a normal bomb load of 2000 pounds amd a 
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minimum high speed of 300 miles per hours” Shortly afterward, he took 
definite action to get en experinentsl heavy bomber project under way 
by suggesting a plan of development ard procurement to the Assistant 
Secretary of War. It was indicsted that the Air Corps Research and 
Development program for the fiseal year 1940 provided funis for design 
studies and engineering data for a foureengine pressure cabin airplane 
of military characteristics and performance superior to those of the 
B-17 end B-24. In en informal competition, preliminary data was to be 
solicited from maenufecturers qualified and skilled in the production of 
large high performance military aircreft, Winning bidders would be awarded 
experimental contracts for wind tunnel models and mockeups, stress and 
engineering anelyscs. Additional tests in the NAGA Laboratorkee would 
result in complete clarification of the design in accordance with the 
letest militery characteristics.” 

The proposed bomber would have a tactical opersting radius of 2000 
miles (5333 mile range) et economical cruising speeds averaging 200 miles 
per hour or more with a normal bonb losd of 2000 pounds. & high speed 
ef 450 miles per hour above 20,000 feet was' envisioned with full cone 
sideration given to effective bonbine and efficient crew functioning. 
Allowances were to be made for interchangeebility of bombs for fuel so 
thet a maximum bomb load of 8000 pommds could be carried for short range 
operations. Defensive armament wes to consist of the gun installations 
and fire ccntrol apparatus necessary to effectively protest the airplane 
while performing its mission, In view of the new structure] design festures 
necessary to produce such sn eirplsne, the Air Gorps took cognizance of 
the compromises thot would arise as a result of technical limitations 
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within the industry. Emphasis, therefore, was place on simplicity of 
general design consistent with maximum performance M 
fhe Assistant Secretary of Wer approved the recommendations and 
euthorized issuance of requests for manufacturing bids, In this connection, 
Request for Deta R-4OB wes distributed in January 1940 $ But as preliminary 
designs and proposals began to flow into the Materiel Division, the 
observations end reports on the progress of the air wer in Europe, dispatched 
by military attaches,’ brought about a number of revisions in the original 
épecifications by the Air Corps Tactical Staff, These included such 
features as leakproof fuel tanks, remotely controlled multiple gun turrets, 
heavier caliter guns and cannon, armor, and improvement in over-all performances” 
ås a result of the radical changes dictated by newex employment of 
combat airereft abroad, all bid proposals already submitted for the officiel 
opening of Merch 7 were rejected. Considerable difficulty was experienced 
by the Materiel Division in incorporating the revisions. The paucity of 
data end informstion availeble from the subcontracted manufacturers of 
fire control equipment, armor plating, leskproof fuel tanks, and other 
important accessories, resulted in confusion of requirements because of 
insufficient time for these organizations to study the applicstion of this 
equipment to militery aircraft a 
Upon resubmission of new bids on project R-40D in May, sn Engineering 
Comittee end Evblustion Board selected as the winning bidders Boeing and 
Lockheed ke Leter Consolidated was aided as a third source of procurement 
in light of the high priority that had been assigned to this development 
by the Secretary of War, t? The Bosing Aircraft Company, with its long 
experience in constructing the Bel7 and B-15, was authorized in September 
1940 to produce the first very heavy bomber to incorporate pressure~cabin 
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installations and other rauical changes in design and armament, It was 
later designated the XE-29,14 And while Lockheed Aircraft Corporation, 
vhich had intended to reverp the 'Constellation! (C-69) then under 
development into a bomber, was later forced to withdraw its bid because 
of the heavy demand for its Pe?és, Consolidated Aircrseft Corporation 

15 


was awarded & contract for en experimenbsl moci knom as tke EB 22, 


Áir Corps Exrsnsicn Eropram and Femisphere Defenses While the 





eirore&fb manuf&cturcers vere preparing bid proposcie for Reauest for Data 
R 408, Gencrel Arnolé was studying fubure procurement plans for Leavy 
bombers sutkorived in the Sir Corps Expansion Frogrem. The Assistant 
Secretary of Var bad informally requested the opinion of General Arnold 
regarding the possibility of purckasing five hundred service type heavy 
bonberg for FY 1940 to the exelusion of other, airoraft models. Arnold 
advised that two Luntired and cighty-seven borbers skould be procured in 
the 500 Frogrem fer that year, since ke questioned if any number in 
excess of that amount would be approved by the bureau of the Budget and 
Gongress,.  bbis decision was based on the estimated requirenents for 
heavy bonker groups and long range reconnaissence squadrons to be assigned 
to the continental United States and insular possessions," 

In the Spring 1940, however, Gorcral Arnold advised Secretary Woodring 
that total numbers of alrplanes were often a misleading criterion of 
the relative air power of the nation. Once apain be enpkasised the 
importance of the long range heavy bomber in hemisphere defense, pointing 
cut that Germany's ability to perform Long range borbardment missions 
was approximately four times that of the Allics. ke declared that if 
England had possessed more long renge bombers she could have been more 


effcotive in offensive Arte 7 
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The new Commanding General of tbe GHQ Lir Force, Maj. Gen. Delos 
C. Emmons, shared Genre) Arnolé!$ view on long range heavy bombers, for 
in June he wrote at length to the Chief of Air Corps on this matter. He 
advised Lrnold that the Air Corpse mist avoid making the same mistake that 
the British had made by building up a sizable defensive air force consisting 
largely of interceptor fighters end light reconnaissance bombers, when 
there was a great need for long renge heavy bombers to conduct strategic 
operations. He pointed cut tbat the tremendous German forces engaged in 
Nortkern France kad Englend on the flank of their lines of comuunicetion- 
reilways, waternays, and roedneys jamced with troops and materiel moving 
to tbe front-eall extrenely vulnerable to continuous air atteck, Ale 
though these forces were well within range of British medium bombers, the 
RLF wes unable to concentrate sufficient numbers of aircraft to effect 
disorganization on any major scale. Ennons believed that never before 
had such an opportunity existed for England to apply air power for securing 
decisive results, and the lack of heavy bombers would undoubtedly prove 
costly. In view of this he strongly advocated acquiring with a minimun 
of delay a stroos force of long range bombers to defend America arainst 
actual or threatenucd sir atack 

Generel George C, Marshall, Chief of Staff, &lso received a lengthy 
letter during the same month from Erig, Gen, J. E. Chaney of the Air 
Defense Command, regarding the imperative necd for developing and producing 
large numbers of long range bonberz;. Tt was believed that & huge force 
of bonkers, capable of carrying war and destruction to Borlin, would prove 
@ constant tkrcat to German aggression and provide counter air force 


operations arsinst any atterpt she might make to establish tases in or 
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near the Western Eemisphere Ke Gencral Chaney's suggestions were concurred 
in by General Andrews, hssiptant Gbief of Steff, the War Flans Division, 
and Gencral Arnold, The latter elaborated on some of Chaney's renarks, 
emphasizing the importence of range in bonberdment aircraft and the pre- 
ponderance of this type of aircraft needed to assure successful defensive 
action in case of war. The Nazi occupation of Holland, Belgium, and France, 
and the insbility of England to offer resistance because of lack of 
offensive aircraft, were cited as clear examples of the condition that 
might confront the United States. A stong air offensive kad obviously 
become &n essential prelude to successful stretegic action, and this was 
possible only through the employwent of long range bombers, 

The Chief of Steff was further advised that the Air Corps Hesearch 
and Development Trogran for Fiscal Yeur 1941 had been mo set up that a 
large portion of development effort would be alloosted tovard procuring 
long range bombers superior to all existing equipment .”° 

During the closing months of 1940, the Materiel Division, in conjunction 
with Boeing and Consolidated, concextreLed on the initial experimental 
development of long range bombardment airplanes equirped with pressure 
emoins and strong fire power. They were working against time, sinze the 
critical war conditions abroad bad poinicd to the urgent need for mobilizing 
& kuge air forse privarily compoced of heavy bomber types. The Fattle 
of Britein had started in August and was increasing in tempo as the Germans 
launcked sustained mess day bombing attacks against military and nonemilitary 
objectives. In early October, after heavy attrition, the Luftwaffe had 
shifted to night arca bombing which continued until the end of the month, 
at which time the Battle of Britain ended in a stalenate. The significant 
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lessons lesrred by Air Corpe strategists and tacbiclans from the blunders 

made by the Luftweife in its serial assault upon England were being 
assiduously ayplicd te the development of American heavy bombardment aire 
craft in preparation for the cay when war would enmtroil the nation. 


Increaved Coordination--All-out Bomber Productions: In 6 Jenuary 1941, 





General Emmons, Commander of the GEQ Air Force, in an inspection of the 
mockeyp of the Consolicated 2B=32, was critical of some of its features, 
but advised the Chief of Air Corps that the long range pressure cabin 
bomber would be of groat value in overriding storms and in bombing such 
large and wellegprotectcd targets as Eerlin. He did not favor, despite 

the need, the production of this type of bonter until problems such as 
fire control, defrosting, arcor, leakproof fuel tanks, and other important 
equipment had keen solved to insure successful high altitude precision 
bombing « 

Shortly after this inspection tke GEQ Air Force complained that it 
had not been properly consulted on the design of bonbardment airplanes 
with which it wes to be equipped end tas not afforded an opportunity to 
coordinate on the specifications finally evolved. Although officers of 
the organization served on Nock-Up Ecards, their duties had been to make 
detailed recommencations for the improvement of a bomber which had already 
been partially designed and which coneeivably might have unsatisfactory 
features that could not be correctcd at that stare. Froceedings of the 
Mock-Up Board had not been transmitted to the Commanding Gencral of the 
GHQ Air Force for concurrence, and thercrore it was impossible to determine 
whether important changes had been incorporated. It nas recommended that 
in tke future that this matter te coordinated with his headquarters bes 
fore final action was taken.” 
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General Arnold later replied to General Emmons' letter and presented 
tke following comments regarding Emmons! criticism of established procedures 
for the development of experimental borbardment aircrafts Enmons! inspection 
of tke XB-32 mock-up had pree.ded by one cay the scheduled meeting of the 
hiock-Up Board; the proposed changes he (Emmons) bad recommended had been 
discussed and considered during tbe subsequent sessions and necessary 
corrections were made. Further, since the conception of the project in 
1939, and while the Air Corps and aircraft industry had long been working 
on & substratosphere airplene development, griat impetus had been given 
to the tober project a: a result of Joint Air Corps and Anti-aircraft 
Artillery exercises at Fort Brace, Nortk Caroline, late in 1938. At that 
tine, the application of experimental pressure cabin installations to 
bombers to permit extreme high altitude operation and &voldence of antis 
aircraft fire, was deemed imp rative, The Ghq Air Forces had made specific 
recomendations to that effect upon termination of the exercises. In 
the KB-22 and XB-29 projects, the pressure cabin fealure, together with 
remotely controlled multiple gun turrets, had been stressed throughout 
and the ombssion of the former in particular would represent & distinetly 
backyard step in the development then in progress, cspecially in light 
of combat operations abroéd,. 

Subsequent to the initiation of thc substratosphere project, the R-40B 
data had been presented in detail to all members of the Emmons Board at 
a meeting at right Field in Mey 1940. At that tim, the Secretary of 
War bed authorized a high priority for the project and recomendations 


had been mece by the botrü to expediate to the fullest possible degree. 


Arnold emphudized that the British were repidly pushing pressure cabin 


development, endeavoring to pressurize for 40,000 to 45,000 foot operations. 
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They were intensely intere:tcd in secinr ihe XB-22 project consummated 
since their own extremely high altitude equipment was usable only for 
ahort periods of time, due to unreliability of standard oxygen equipment. 
In conr: ction with coordination between the Neteriel Division and 
the GE@ Air Force regarding bomber specifications, Gencral Arnold indi- 
eated that representution ard coop:ration did exist throughout the 
formulation and preperetion of the general military charauteristics for 
combat aircraft. It was during this stare that decisions were reached 
as to performance, armament, radio, and miscellaneous equipment requirements. 
Tre mock-up inspection, at which the Ghy Air Force was represented, served 
to furnish as ncerly as possible a rough picture of what the finished 
product would be. That time period between the formulation of plans, 





approval of tke huteriel Division, anc the mock-up stage, represented 

an essential period for th. preparation of specification requirements, 
circular proposal data, metked of evaluation procedure, preliminary design 
and engineering studies, innumerable conferences with industry representatives, 
contract negotiations, together with discussions of the inevitable and 
necessary compromises in arriving at the optimum obtainable» Throughout 
this transitional phase, changes were conctantly occuring, based on 
engineering studics as they progress, at lessens lvarned from conket 
operations abroad, development ef now metcrials, new and improved engines 
and propellers, and so on. To effect complete coordinetion during that 
period would require constant intercLange of correspondence with reference 
to designers’ handbooks, manuels, detailed drawings, and dher engineering 
data not alvays readily available in quanbity or suitable form for dis- 


tribution. Arnold believed that an attempt to coordinate all activities 
with the GEG Air Force during the developmental stages would add one more 
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link to the seemingly unending chain of delays incident to evolution from 
Grawing board to the flying line. Finally, to circumvent this barrier, 
it had become general practice for mesters of Materiel Division staff to 
frequently visit Heedoverters of the GHG Air Force to discuss essential 
elements of bomber specifications and to effect coordination on all basic 
items pertaining to combet airplanes.” 

while this funcamental problem of internal coordination was being 
ironed out, or at least explained, several inportant matters arose within 
the Air Corps Staff regarding the role of the heavy bomber in the event 
of war. Brig. Gen. Garl Spettz, Chief of Flans Division, advised Maj. 
Gen. George H. Brett, Assistant Ghicf of Staff, that as soon as air 
warfare becane scrious the derand was always for heavy bombers, The 
British had found themselved committed to a pro roa sinh provided short 
range airerert in relatively lar:c quantities, wheress, their situation 
Actually demanded long range airplancs. Spauts felt tat the situation 
of the United States when fighting alongside of Britain woald be similar, 
and wien fictting in definse of the western Femisphere, it would be 
considerably worse because of tbo muon ereat r distances to be covered. 
it was therefore evident that every effort should be made to expand as 
rapidly as possible the natioy's capacity for tke production of four- 
cngine — 

The inercascd production of those bombers nus also a matter of great 
concern to the Fresident of the United States. In Mey he advised the Hon. 
William S. Knudsen, Director General of the Ori, that he knew of "no 
sinvle ite:. of our defcnse today that is more important than a larger 


foureesnrine capa nay 2 On the same day, he directed Secretary of war 


Henry L. Stimson +o arrange or the expansion of heavy bomber production 
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to 560 per month, pointing out that command of the air by the demooracies 
must and eould be achieved and that every effort mist be expended to 
hasten the processe > Jn cach cage, the importance of prompbly obtaining 
preferential priorities for materials and compon nts going into the heavy 
konber propran was strongly stressed. Severul days later, the Assistant 
Secretary of War (Air) advised the Chief of Air Corps that in stepping-up 
heavy bomber production "the job is now up to us.” This matter was of 
such urgency, with respect to both the preparation of the country for the 
uninown future and the fullest measure of aid to Britain, that it should 
be given the "right of wey and made the first concern of everyone in the 
Air Corps "^ 

For many years, Gen ral Arnold, along with Andrews, Robins, Emmons, 
Sps&tz, had aimed a. this cosl--full acceptance of the foureangine bomber 
as the basis weapon of air por and the removal of all restrictive bans 
on its production. Acknowleccemant by tho Chirf sxecubive and the War 
Depsrtment that this air:rait was vitsl in order that "democratic 
superiority. in ihe air bo made absolute! spurred bin to further aztion, 
resulting in the preparation of preliminary mililer, chara cteristi:s for 
desirn studles of a Longer rance, higher altitu’e Leavy bomber than the 
XB-20 and XB-32 wbich wcro at that bine in the finsl stucs of experinental 
development. The proposed new substratospk.re boub.r was to have four 
or more enctincs, & desired high speed oC 450 miles per bour at 25,000 
feet, a maximun rance of 12,000 miles, a service ceiling of 45,000 feet, 
cnd vas to be capable of carrying a crew of sixbcen, The minimum performance 


reguir-d approximated the maximum guaranteed performance of the abovementioned 


models, The design to be studied was to provide for a 10,000 pound bonb 
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load to be carried 10,000 miles,  Interci&ureabllity of at least 8 per 
cent of the fwel requived for 4 12,000 mile range was to be provided. 
Defensive armanent would include remotely controlled gun installations 
with 20 or 37 mm. cánmons, armor plating for principal crew members, 
and leak proof fuel tanks, Subsequently, this design stuly culminateo 
in tho experimental development of the Northrup (XB€35) four-ongine 
(tailless) flying wing bomber and the Consolidsted (XB-36) six-engine 
model of conventional structure, 

Earlier in June 1941 the Chief of Air Corps, Maj. Gen. George H. 
Brett, had informed the Assistant Chief of Staff, War Plans Division, 
that the figures on air forie requirements, in spite of General Arnold's 
(new Chief of Army Air Forces) emphasis on heavy bombardment, and in 
spite of Great Britain's plea to the United States for more heavy bombers 
after having adnitted that she had erred in not placing sufficient stress 
upon that type, were not in the ratio desircd, Fractically no increase 
in bombers had bcon planned which was contrary to the desires of the 
Chief of the Army Air Forces and tbe Ghicf of Air Corps, Brett pointed 
out that the Germans had reversed the ratio of bombardment and pursuit 
compared with the War Plans Division ultimate objective of 35 per cent 
of air strength composed of the former aircraft o General Arnold 
echoed these sentimonts when, in July, be advised the Assistant Chief of 
Staff, War Flens Division, that the GHQ Air Force was "at zero strength 
as fer as any major wor is concerned. Nob one of the available combat 
bombers had adequate fire power, few of them had turrets of any kind, 
and very few Led leak-proof tanks or armor. If h-Dsy had occurred st 
that time, only two partially equipped Heavy Bombardment Groups could 


have been must«red for immediate reinforcerent of Alaska, Hawaii and 


Panama. The Army Air Forces could not engage-jg apy -pajor - 
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Frojected kols of Bomber in Air warfere: In August 1941, Brig, Gen. 








Carl Spaatz, Chief of the Air Staff, directed that the Air War Plans Division. 
prepare a careful study covering the relatively distant future and the im- 
uediate future development of large, quantity-production, bombers. The 
following points were to be considered: the Air Forces military mission; 
radius of action of existing bomber types; reinforcement of the Philippines; 
strategic requirement for the del'ense of the Western Hemisphere and insular 
possessions; taztical and strategical employment of the Air Forces in 
probable theaters including targets which aust be atbacked; joint action 
with the Navy in any operational matter; available air bases; the size 
of airplane as may be Limited by industrial restrictions and economie 
considerations versus the size needed for operational requirements and 
military missions; the size of crews with their duties analysed, based on 
experiences in air warfare abroad and viewed from the training angle; and 
the probable combat performance and defensive armament required, Upon 
completion of this study, a thorough comparison was to be made with long 
range bombers uuder develorment and a decision made as to the earliest 
production date and the changes in plans necessary for achieving maximum 
production with the minimum of man fours and expense a 

The following month, the Chief of the Experimental Engineering Section, 
Materiel Division, informed the Division Chief that everything possible 
was being done to expedite completion of studies in connection with the 
long range bombardment project and that negotiations were proceeding with 
the Northrup Aircraft Company for the construvtion of one model of the 
flying wing bomber as authorized in the conference held between General 
Arnold and General Echols on 9 Septembor 37 Negotiations were also underway 
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with Boeing, Douglas and Consolidat-d, preliminory to a contract for 
enginccring studies of a design capable of meeting the above range-bomb 
ioad requirements. Actual dates of the completion of experimental types 
contig not be predicted, tut it vas estimated at two and a balf years, 
Linited proguction could possibly be initiated in from 12 to 18 months 
after construstion of experinental modegs DA 

in & general revision of the Air War Plan, General Spaatz pointed out 
to the Assistant Chief of Staff, har Flans Division, in October that the 
Army nust lose no opportunity to insist upon exercising its right to con- 
duct air operations vithin the tactical operating radius of its aircraft, 
and that the Air Forces did and could operate in lien of naval forces. 
The purpose of this change was to count.r the recurring Navy argument to 
substitute four-engine land bonbardmont airplanes for their patrol boats 
which, if agreed to, would cut into the organization of the heavy boubcr 
groups of the Combat Command E At that time, there were only 83 heavy 
pombers (B-1'7's) in the continental United States and 31 at insular 
stations. 47 of the total im the United States wore suitable for the 
formation of one proup and one squadron (40 had leakproof tanks end armor 
and 5 had turrets). At Pacific and Carribean Stations, the 31 Bel7's 
were &ll equipped with leakproof tanks and armor but none had turrets ZP 

Secretary of War Stimson, several days later, presented to the 
Fresident his view in brief of tre strategic employment of heavy bombers. 
Ee indicated that the new bombers comin: off the assembly line should 


constitute a creat pool of American power applicable with speed and mobility 


to the respective points where, in the interest of national defense, it 


was important that such power be applied. The melancholy list of casualties 


that had lately occurred to Amarican bombers in the hands of the british 
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was & sharp reminder of the dangcr of trying to send to combat such 


planes in the hands of bastily trained crews, 

Since the paror&r& of the theaters of artion for the fiationts defense 
were constantly and rapidly shifting, the nurter of heavy bombers located 
Et sirabegie points must Ce liuble to swift reinforcenent and/or chenge « 

Tte ability to concentrate creat massed air strength et a given plae at 

a given time vas cne of tho essential elemonts in effective use of air 

Pomer., Stimson pointed out that Germany, in her vse of air poner hed 

shown suprene skill alene that line. The fate of tbe European war conceivably 
might hang upon tke length of time within which Am rica could amase an 
overpercring force of heavy bombers in e given theater. 

Fe enphasized that the constant Japanese threat in tke Facific 
exerplified the import:nce of bis previous statements. A strategic 
opportunity of utmost importance bed arisen in tke southwestern Facific 
and tko fir Forces were rushing heavy bombers end other equipment to 
tke Philippines rom a west coast base which did not have sufficient 
aircraft tọ mut the inrediste mininun requirements distritubicn in its 
omn area, Am-rican deferments to the Eritish in 1940 had resulted in 
shortaces in the resrming of the Air Forces, since from nowhere else 
could the needed planes, crews, equipment and training be supplied. 

Stinson further believed thet the northern Atlantic was the main 
theater of the war, America ves alrcady in actual navel combat with 
the Germans. The heavy bonbere that wexe proposed te reinforce Newfoundland 
were to serve as a res.rve component of a "tean! of such airplanes 
spanning the Ocean from korth Anerics to Europe, the advance unit of which was 
to be in Icelend. But ceferments to Greet britain hed delayed establieh- 


ment of the necorsery Lases, and at that tine there weze only six heavy 
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bonkers in Hevfoundland and none in Iceland. Fineliy he stressed the 
£rest inportance of devoting prinery sttention to the prompt development 
of the American Air Forces. He deemed it unwise therefore to divert 
furtker production to Lritain until ot least miniaum defense re quirenents 
wore fully completed, since safety of that principal "basdon" in the 


Nortkeast could not be cecured by a comparatively insignificant trickle 


of heavy bombera, unequipred, unmanned, and unorganised for tatile operations." 


Thus, on the eve of Fearl Harbor, primarily because of the diversion 
of aircraft to aid Great Britain sapainst the advancing might of the Nazi 
wer machine, Arcries wis, as General Arnold had earlier pointed out "at 
zero strength" to entie Im a plobul war, 

Gorbet Bomberdrent ketbosgo--'m ricsn and Eritishs After the Japanese 
attack on Decorber 7, the leaders of the Army Air Forces were feced with 
a two-fold task: te build up a powerful striking force of heavy bombers 
and deliver them to potential thenrters all ov.r tke world while still 
supplying the urrent aircraft needs of the Allied Nations. No other 
Arny in militery history bed been called upon to perform such a pigantic 
undertaking. The shortea;c of shipping, the constant submarine menane, 
the long distances involved over water and land, and the urgency for 
reinforcerent and materiel mere it essential to establish as quickly as 
possible a huge network of nlo;sl routes. 

Wren the Jepanese attacked, the Aix Forces had only 61 heavy bombers 
at various bases outside the United States, and these were thinly apportioned 
to strategic areas in the Atlentic and Facific. The few B-17's that 


escaped destruction on the ground at Facific buses, proved their inherent 


ruggedness acainst conecutrated air attack, despite inadequate defensive 


fire power, lack of leakproof tanks, armor, and fully trained crews. In 
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the ensuing months of 1942, therefore, every effort was directed toward 

the fulfillment of the Air Forces Victory Program-designated as 4eWDe=le.- 

which inclaied concentration on the development of the 10,000 mile sub= 

stretosphere bomber, 

For many yecrs, Air Corps leaders had believed in « telanced bombardment 
program, Bombing doctrines end methods of employment had been directed 
toward one ultimate goal--successful performance of the Air Force mission 
on MeJay, Along with the physical development of the high altitude, lone 
range bombdr, methods of bombardment were being constantly improved. Before 
the war, horizontal precision bombing had become the accepted doctrine of 
the GHQ Air Force, and subsequent events in the European and Far Eastern 
theaters of war demonstrated its soundness, 

Brosdly spesking, targets for air sbtack were either fixed or noving, 

In the thirties, GHQ Air Force bombardment units had practiced extensively 
afainst fixed tagets, but practice against the most difficult of targets, 
highly maneuverable neval vessels, had necessarily been limited. The 
Commanding General of the Army ^ir Forces, Lb, Gen, H, H, Arnold, however, 
had belleved that if borbing operations sgainst moving objectives were 
limited to dive bomber types of airplones, the effectiveness of the Air 
Force would be restricted. 

The British hed strongly challenged American bombing methods and the 
cepebility of American bombing sircraft to meet effectively the requirements 
of actuel combat operation, in which success could be judged only in the 
light of tangible results, To ensure the grertest suecess possible, the 
Army fir Forces sdopted every coneeivable meen: of improving both its bombarde 


nent aircraft end the accurecy of its bombing methods. In a memorendum on 
this subject to the Air and Field Staffs, General Arnold urgd initiative 
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and energy, resourcefulness and determination, in the execution of 

combet missions "in order that we may produce resulta of maximum 
effectiveness ond mental flexibility and courare at all times so that 

the breaks of battle will be of our making end to our advautase!l?? 

The first officiel assault of the United Stetes VIII Bomber Command 
against occupied Europe wes leunched on 17 August 1942, when 12 B-17's 
attacked targets at Rouen, France, from an cltitude of 22,500 feet, It 
was a critical test for the American bombers, not because of the size of 
the effort, but because tho fubure of high level dsylirht precision 
bombing wee at stake. Pressure for sction in the European theater hed 
been steadily mounting, both in America and Eritain, but there were many 
skeptics who predicted dismal results from this mission. It wag however, 
deemed & success, All bombs had been dronnped on or near the target; there 
were no cosuslties; good escort cover wes provided by RAF Spitfires; there 
wes slight damage to one Fortress from flak; snd a few encounters wera 
made with enemy fichters, 

In view of the fect thet the British Bomber Command had developed ite 
heevy bombers for night missions ard thet American aircraft ‘rere developed 
for derliskt operations, joint operational plens were leid that would permit 
round-thesnlock bombing of enemy tercets. In the British Lancasters, 
Helifexes, end Stirlings, speed and armament were limited in favor of long 
range eni heavy bomb loads. These airplanes were especially effective for 
night attack on industrial areas where a high degree of precision bombing 
Was not vitally necesssry, On the other hand, the B-17ís and B-24's were 
fast, heevily armed end armored, high altitude airplanes in which limited 
bomb load wns compensated for by the perfection of their precision bomb 
sights, permitting small specific targeea to be singled out for destruction 


in deylight attacks,e MT Lamm a 
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The tacbicel adventzges of a co mtt en offensive were obvious. 
Enemy defenses had to be alerted continuously ecusing confusion in their 
industrial work schedules, and since the Luftwaffe wes set up in indepentent 
commands, this would result in heavy drains on fighter strength on the active 
fronts. From the standpoint of the Allied effort, the use of the two bomber 
forces by day and by night would sinplify the traffic problems over bases and 
the checking system in the costcl arces over which the bombers would pass 
on their missions. Area and precision bombing operations also facilitated 
Joint plarming since the British could select a specific city as a target but 
evoid selected objectives whereas the Americans could concentrate on the 
destruction of an important plant in the same city. On this basis, then, 
the two commends could work harmoniously and effectively. 

in August 1942, after the highly successful RAF bombing of the Renault 
works at Parle, General Arnold wes edvised by Air Marshall Arthur T, Harris, 
RAP Bonber Commender, that no matter what happened in the interim, orwhere 
it happened, the wer would become a straight sir war between the Allies ani 
Germany. He believed that Eritain end Americe possessed adequate sir power 
to knock Germany out of the war in a matter of months but declared thet 
continued diversion of bomber strength prevented full concentration of the 
power needed to eccomplish that task. Harris was convinced that the United 
States and Greet Britain ran © major risk of encountering tbe very defert 
which they were cepnble of inflicting upon the enemy because of the "ooposition 
of vested interests and the mentally blind." Generel Arnold wes requested 
to keep the patent fact to the fore that everything the "Sailors and Soldiers” 


so violently asserted throughout the past 25 years shout air power had proved 
in the “bitter test of wer not only to be wrong bui to be almost diametrically 
opposed to that which bed in fact occurred. Everything which the airman had 
CV A eoe, LC 
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eouglly loudly esserted hed proved not only to be right but in most cases 


had been underestimated. Harris reiterated that the enemy could scon 
be defeated by air power “if we ere not first defested by our friends"? 

Shortly afterward, Lord Hugh Trencherd, founder of the RAP in World 
War I, in comrenting on the existing Anglo-American war telicy, strongly 
emphasized the fect that if a Yieht decision regarding the employment of 
air power was male immediately and tenaciousl: adhered Lo it was easily 
possible to increzsg the scale of heevy bombing abb-cks against Germany 
to spproximately ten times the current operstions. He indicsted that the 
British air war policy wes hsif-hearted ani feeble and that the RAF Bomber 
Gommand was the "Cinderella" of the armed forces. 

Lord Teenchard further pointed out that the policy of victory by lend 
forces entailed stupendous dreins on moteriel and on manpower, Air, the 
new dimension, the new power in military science, had given the Allier e 
great alternative., If the decision was made to use it with determination 
and concentretion millions of lives would be caved and the war shortened 
by months--perhaps by years AN 

These strong British views, of course, coincided with ofteexpressed 
beliefs of Air Gorps leaders that the heavy bomber was the basic weapon 
of air power. Massed employment of these eirplanes could deliver devastet ing 
blows to enemy industrial centers and strangle the flow of war materiel 
to his fighting fronts. The bone of contention, however, between America 
and British airmen concerned the method of employing the heavy bomber, 

The British favored night area bombing ond the Americans favored day 
precision bombing. Hach was adamant about their chosen policy. 

General Arnold, in compsring the bonbing capabilities of the Army 


Air Forces end the RAF, pointed out to the Chief of Staff that, based on 
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a study prepared by General Spartz, deylight precision bombing, as 
pienned ond oxccuted by tho Eighth Air Force wes conservatively estimsted 
as having twice the effectiveness of the brocd, area-target night bombing 
of the RAF Bomber Commend, He pave tentative figures of the bomb tonnages 
of both sir forcer which showed thet by September 1942 the Eighth Air 
Force would drop 1740 tons comprred with 6009 tons by the British. But, 
by February 1943, the Eighth Air Force tonnare would be inerersed to 
approximctely 12,048 tons areinst 9805 tons of the RAF Bomber Command. In 
view of that possibility, General frne]ld was convinced that with increased 
effectiveness of precision bombing the Eighth Air Force in conjunction 
with the RA! would strike hecry dey and night blows against Germany's 
wer industricl centers. He believed thet every effort should be mede to 
adhere closely to the original plens for the Eighth Air Force and permit 
only the most vital diversicns of air strength to other theaters. 

General Mershell was further informed that General Spastz was studying 
the effect of bombing German fighter sircreft factories of which there 
were ten within 550 miler of tho United Kingdom, Preliminary studies had 
indiested that their production could be reduced by one half (1080 air- 
plenes) over a four montt period by 600 heevy bomber eirerrft missi/ns.^^ 
The vitel pert thet hervy berbsrdment wos to oley in winning the war was 
reiterrted by General Arnold in Decemter 1942 in a memorandum to the Air 
Steff. He believed that the AM must concentrate al} the bombers possible 
in the European Theater for mass action apcinst Germany. Gustained heavy 
bombing on an increasing scale wold eventually break Nazi morale and 
thus assure, in the final showdown, comnarctively ezsy invasion of the 


continent by Allied ground forces, "In my opinion softer we lick Germany 
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ib will not be much of a job to lick Japan. Russis will help us by giving 


- 


us operating bases in Giberie cnd we will be able to move up threugh the 
islenda"? 

Im the suceeeding months of 1943, the Army Air Forces continued te 
build up its eir strength in the various thestorc, Emphasis was placed 
on hezvy bomber procurement so that long range operations could be in- 
tensified against enemy tergets ns a prelude to invasion by naval and land 
forces, 

Deylicht precision attacks launched against Axis objectives in 
European and Pacific thecters, although on 4 smcll scale in 1942, were 
gradually incressing in mapnitude and effectiveness, The coordinated 
round-the-clock bonker offensive conducted by the British Bomber Command 
end the Eizhth Air Force egainet "Rertung Europa" wes conelusively de« 
ronstrating the powerful striking power ard destructiveness of the heevy 
bomber.  Ameriesn Fortresses ani Liberstors, in particuler, were justifying 
the faith of the 4/F leeders in daylight precision bombing, Ever deepening 
penetration of the German antisirercft and fighter defenses was being 
achieved and devestating blows were being delivered to vital objectives. 
The strong LuftwaffS reaction to these missions furnished definite proof 
thot the heavy bomber, despite its deficiencies, was the prime wesoon for 


erackine the industrial rover of the Axis, 
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MWITERTEL DIVISION DEVELOPMENT CF THE HEAVY BOMBER TYPES 


“hen tke Mrteriel Division was orgenized in 1926, it hed one 
mein objective--to develop superior combat airernit for the Army Air 
Gorps, Its predecessor, the Enginsering Division of the Air Service, 
had e like objective, tut in the errly twenties the meny unfamilicr 
technicel problems bheat arose necessitated intensive research and 
experimentation, 

The design and development of heavy bombardment sirereft hed pre- 
sented a mort difficult project for the Engineering Division. With only 
limited technics] deta rveileble on the bomber from the lete wer, decisione 
hed to be mede as to whether future service models should be of large 
capecity ard slow speed or of smali erpacity ard high speed, To study 
this matter, it wee necersary to provide more securnste methods of stress 
analysis and csleulstion of flieht perforrence; to improve airecooled and 
Liouid«cooled engines for increzsed horseporer; to develop better fuels 
end lubricants; to determine maximum erramene and bomb loud: to seek more 
satisfactory substitute matericls for general construction; and to 
eliminete propeller vibretion in redial engines,” 

The sccomplishment of these besic ergineering objectives required 
edequste fundis, The Ler Dopertment, however, in accord with the national 
economie trend, provided only a limited budret for scirer-ft research 
ard experimentation. In addition, the development of large smd expensive 
service uirpianes for offensive operations was generally disavrroved 
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because of the treditionsi military policy of defense and noneageression.* 
In an abbempt to stay within these budget limitctiona, the Engineering 
Division utilized the services of the Nacional Advisory Committees for 
Aeronautics’ and encouraged independent research and experinental lahe 
orctories in the clrorsft industry. Lise, under the guidance of the 
Engineering Division, enrine end instrument menufacturers, and 
orgrnizabions supplying fuels and lubricants, initicted supolementary 
programs go that military aircreft development, so far ae prachicable, 
would be wellebglanced. While this theoretical research in bombardment 
nirersft construction wes considered of prime importance, it was the 
general opinion of the Divicion eneinecre bheh cetoel construction of 
exverimentcl mvels for exbentive verformence testing was highly essentiol 
to freilitcte the hesvy bomber praject if the production of mediocre 
service models wes to be ovoided, 

Early Tyoes *¢ The first American Army bomber, a twin-engine 
biplene design of the Glenn L. Mrrbin Gompeny, wos succersfully flown 
in August 1918 A Subsequent performance tests conducted st NMoCook 
Field in Dayton, Ohio, proved this bomber==leter designated model MB-2 to 
have acceptable milibary characteristics and it wes procured as a 
stendard service tyne. The wing span of the Martin was 71 feet, its 
leagth 44 feet, snd its over-rll heisht 14 feet,” At sea level, it 
hed a high anced of 98 miles per hour, equipped with two of the letest 


liberty 12 cylinder engines of 400 horseporer. Vith a gross veicut of 





* See Chapter I above, 


>+ See Aopendix B for specification @hart for bombers discussed in this 
end the following chapter, 
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12,075 pounds, including 4 1500 pound bomb load, the MB2 was capable 
of en altitude of 7700 feet P Lrmament consisted of three flexible 
Lewis mechine guns, one mounted in the front cockpit, one in the rear, 
end enother in e tunnel arranrement under the fuselaze 

For its time, this prototype of American heavy bombers possessed 
mony flight charecteristies superior to existing Allied bombers, such 
as the Italien Caproni and tbe British Handley-Page, and it was recommended 
by the Division of Military feronautics that the Martin replace these 
models in fubure production for the Air Service.” A modified model of 
the WB-2 participated in the epochal bomber veraus battleship contest 
held off of Hempton Roads in June-July 1921, conducted under the supervie~ 
tion of Brig. Gen, William Mitchell, Assistent Chief of Air Service, 
in charge of Training and Operrtions ? 

A new trend in bomber design, designated thea DBel, was offered by 
the Gallaudet Aireraft Corporation in 1921, FEuilt of steel nnd duralimin 
around the "T" engine develoned by the Engineering Division, it hed 
a novel internally-braced monoplane wing. When later performance tested 
ab McCook Field, however, this model was found to have faulty flight 
characteristics caused by poor overeall eonstruction en) a heavy engine B 

Another deporture from conventional bomber construction in the same 
year wos reprecented by the riont, multi-enmine B»rling NBL-1, a special 
design of the Lnzineering Division. It was ihe lergest American airplane 
of its time, heving & tri-plene wing with o span of 120 feet, on over-all 
length of 65 feet, end a heisht of 27 feet, Six Liberty 12 cylinder 
engines of 420 horeepower (four trector and two pusher) geve it a high 
speed of 93 miles per hour with a service ceiling of 10,000 feet, and 
at an approximite gross weight of 43,000 pounds it cerried a normal 
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bomb load of 5000 pounds. Although this memmotn bomber established 
a number of endurence records, it was considered impractical «3 a 
stondard service model because of slow specd end extensive maintenance, 

With the exception of the Curtiss NBS=4 "Condor", produced in 1924-25, 
progress in bomber development Irseed during the next few years. The 
Conder was a cleanly decigned twin-engine biplane with a wing structure 
composed of three main sections; the outer sections, which were twoebay, 
cowld be folded back peralled to the fuselage for storage. The fuselare 
wes of steel tuting, braced with wire, snd streamlined nacelles housed 
two Liberty 12 eylinder engines of 420 horsepower, The flight performance 
of the NBSe4 was considered above the asverege.for a conventional type 
since it hed a high speed of 103.5 niles per hour end service ceiling 
of 13,400 feet. Normally, its bomb load was 2000 pounds, but this could 
Le increaced to maximum of 3600 pounds. 

In 1924 Naj. Gen. Keson I. Patrick, Chief of “ir Service, indicated 
his dissatisf: ction with the slow progress being made in bomber design 
and development, end directed the Engineering Division to accumulate all 
data on the heavy bomber and to prepare it in the form of a circular 
design proposal for distribution to the sircraft industry A The Division 
was also requested to cAvise of the proposed expenditures and of any 
methods devised to trensfer funds from othr projects to conduct the 
necessary experimental development 7 

The Division hed b-en stwlying the adventases and disadvantages of 
single end multi-engino heavy bombers for some time, and in early 1926 
the Chief of the Division submitted his recommendation to the Chief of 
Air Service. He did not favor the construction of foureengine models 
for service use for the following reesonss high production costs; 


difficult oneretion ?^vé to preat size; complication of engine controls 
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and lack of raneuversbility; incregsed maintenance probleme; mammoth 
structure approaching the Boarline NBLel: redneed eruising range with 
heavier bomb losñ: rnd higher fuel consurption ss n result of additions] 
engines. It was conceded, however, that such a borber would have an 
excellent rete of climb and better performonee with partial engine failure 
than the letest twineengine types which, at thet time, could not maintain 
altitude on cne engine.“ ` 

Although this prevailing attitude did not constitute official 
disapprovel of tke four-ergine bomber as an experimental project, general 
oppositicn in the Wer Department toward large, expensive rirplenes mainly 
retarded ite development in the twenties, Enginecring efforts, consequently, 
were concentrated uron improving the militrry chserrcteristics of existing 
twin-engine service mojels, although research continued for designs 
of sg multiemotored, sllemete]1, thick-ring monoplane with roomier fuselage. 

Brig. Gen, Willicm Mitchell, long en advocate of the heavy bomber 
for national defenses in his capacity of Assistant Chief of Air Service, 
had often urred the experiments1 construction of sirplenes of thie type, with 
increased high albitude crecd, imeroved fire power, and longer rrnge, He 
advised his Chief, after reviewing an Engineering Divisicn rerort on 
proposed heavy homber developmenb, thet it was "very important thet we 
start this es soon eas prsetierble nl? 

An airplene most neerly ineorporcting the forezoing festures was 
subnitted in n hesvy bomber design corpetition in April 1925, The 
Kirkhem Ain Freducts Corporatien, one of ten bidders, offered plens for 
e twin-eneine mononirne offering meny vrdicel departures in structural 
arrengenent and preatly improved srmament insbcllaticns. A deep fureleve 
wes proposed with interior qnerters for the pilot and crew, sn internal 
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bomb bey, en arrengemente for two remotely controlled flexible machine 
guns in ihe locding edee of tbe wing. It clso provided for on vpoer 
rear gunner corprrtment send s possible note turret. The tapered thick 
wing hed a epan of 100 feet which, at that time, ws an exceptional 
engineering decign, and the power plent was to eoensist of two geered 
500 horse power engines. Perforrsnee Charzeteristies, however, wore 
nob specified, Although the officers judging the designs frvored tte 
immedicte development of this "idesl bomtardment" nirplzne for experimentel 
testing, it wes estimated that at lesst two yenrs would be reouired 
before the model could be placed in production. 

Meantime, it wos necesaary to replace the obsolete Mertin NBS] 
end the obsolescent Curtiss NIS=2 rith « stop-gap biplane tomber. The 
Singlesengine design submitted by the Huff-Dalend Company, leter desiensted 
the XHB-1 "Cyclops", wee celected for this purpoce, despite the fact that 
the trend was awsy from this type of eirplene ard towrrd longerange 
heavy vonberdnent «1° When delivered in 1926, the XHB~1 wor the largest 
cingle-ergine biplene bomter of oljeretal sirfreme construction (febrie covered) 
yet produced, It hed a gross weight of 16,000 pounds, a wing span of 
85 feet and lenrcth of 59 feet 5 inches, Equipped with e Pecknrd 760 
horsepover engine, this airplene hed ¢ high speed of 101 miles per hour, a 
ceiling of 11,000 feet snd s bomb cspaeity of 4000 pounds. Despite some 
desirable charceteristics, however, the XHB-1 did not prove a successful 
Service airplene because of the considersble mointenance required for both 
the engine cand the generrl1 structure In addition, there wes a growing 
tendency in the cervice to develop only multi-motored bonbsrdment models. 
Pilots wanted the ineressed sofety f-ctor of two or more engines in case 


of pertial engine fnilure while performing missions, especially over water, 
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Tobil the midetrepties, the construction of lerre, multi-engine 
monoplere bombers hed proved diffievlt beeruce of the lock of methods 
for precicely celeuliting the torsional strenpftbh of internally-braced 
airfoils and insufficient equipmert for conducting other required ex- 
perimental tests. As late as June 1926, when the Meteriel Division wes 
crested, the generc] design of the newest biplane service bombers still 
showed little improvement in aercdynamic structure over that of the 
Martin MB-2 of 1920, Most of the service models were underpowered, with 
high speeds remaining betveon 90 end 125 milee per hours bomb loads 
wore small in cempnriscon with the gross weights sltihodes abtzineO with 
full militery lexi rarely exceeded 13,000 feet; and normal radius of 
operation varied between 200 and 300 miles. Much of the deley in developing 
superior bomber types wes attributed to the aunfsvorable attitude of the 
Wer Department townrd a strictly offensive sirplene and the resulting 
meceerness of epproprietions allowed for research end experimentation in 
the bombardment field 2° 
Eorly Pulti-kngine Types: The need for renl^cing outmoded biplane 
service bombers with rulti-engine monoplene types wes being stronely 
urged by the Materiel Divicion, By the Autumn of 1926, plens had been 
definitely formulsted te reetrict fubure heavy bomber design to two 
or more engines, To this end, specirl meetings of e newly formed Bombardment 
Board hed been held to eveluste military requirements bascd on all availeble 
envineoring dcbo cnd ecuipment, service experience, rnd the construction 
of mock-ups emkodyine i&eol arrangement of quertiers and equipment. These 
meetings had culmincted in tke drzfting of new specificctions for standard 


multi-~enzine bomb: rdrent designe which were cirevicted to interested 
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manufacturers. Several different models were needed in order thet 
comparctive tests could be made with the idea of adopting one or more 
for generel service testing AN 

A eirouler design proposel wes also distributed in 1926 requesting 
engineering dats for s new and inoroved type of long rence hesvy bomber, 
espable of meeting the letest requirements established by the Bombardment 
Board. It was contempleted that a study of the desiens, test date of 
experimental models, combined with revorts of tacticel and stretegical 
employment of service test borbers, would permit the introduction of 
a definite program for eventual procurement of advanced experimentel | 
types ^O It was generally acsumed by bombardment proponents that the 
future hesvy bomber would exceed in size those then beine flown in 
service operations. Since no funda vere available, however, for 
experinentrl models during the fiscsl year of 1926, only designs vere 
touit from the Keystone Airercft Corporation for 4 tvin-encine mono- 
plene bember, These decipns were to serve as a basis for specifications 
when procurement wes authorized. 

The Chief of Jir Corps, in March 1927, in on effort te speed up the 
still lagring development of sn rdvcnced type heavy bomber, outlined to 
the Chief of Neteriel Division the verious militrry chorecteristics 
needed to meet exrending tecetical recuirements. This inelujed a minimem 
horizontal speed of 115 miles per hour at 10,000 feet snd sbility to 
maintain altitude on one engine; a minimum bomb lod of 2000 pounds; 
incressed defensive armerent; two enmines--either air or weterecooled; 
an operetinz rcdius of ACO miles; and 9 servlee ceilinr of 15,000 feet, ^ 

Bombsrüment airmen were disarpointed in tke performance of the new 


Keystone XB-1 and Curtiss XB-2 delivered for service test in 1928. In 
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desion and renerrl performence thece birlene cirrlenes showed little 
olvence over existing typer. The XB-2, mounting two Curtiss 600 
horecepower engines was Jeter approved as the most suitable of the two 
models, but slthbousb superior in nllesrourd flight cherecteristics 

of the Curtjss NBZe4, it fsiled to recch the concept of tbe "ideal ` 
bombardment plene" sought by such vetersn bomber pilots as Maj. Boch 

J. Knerr, Comm-nding the 23 Bombrrduent Group. He was strongly advocating 
at the time a twineengine, allemetal monoplene, day bomber with a minimum 
hieh speed of 160 miles per hour, a ceiling of 16,000 feet without super- 
charger, ond ability to c^rry a bomb losd of not less than 2000 pounds, ^ 

With the Genercl Staff ceoking to stenderdize bombrrdment airersft by 
favoring en sll-purpoce model for day anà nipbt emoloyment the bomber 
controversy, as outlined errlier in this study, wes well underwey, Cone 
sequently, Air Corps bombardment strength continued to decline, and, as 
a temporary expediency, © number of Curtiss Be2's were procured os tentative 
stendard equipment. Ey the end of 1929, the total number of service 
bembers of 211 types wee only L5. 

In early 1930, an enlarged version of the Keystone LB-6, (light 
bomber} know es tke B-3A, was adopted as a stenderd heavy bomber. The 
modified model mounted two 520 horrepower Pratt ond Whitney directedrive 
engines end incorporcted o single rudder inctesd of s duel rudder, had 
an improved fuel system and verious other structural refinements. 

Although bomberdment proponent: rere till chempioning en allemetal 
multi-engine monoplane type, the only experiments conducted during 
this yeer were zg in the crre of the B-3A, devoted to existing models, 
Geared engines were improved, new instrument penele designed, engine 
end shutter control improved, ond tail wheels added to ell equipment,“ 
RESTRICTED o 
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One of the major problems confronting the Materiel Division, however, 
in connection with hesvy bomber development, concerped the use of 
engine reduction gesre, since they efforded a considerable increase in 
speed end, rate of climb over the direct-drive type. Their use, of 
course, wae accompanies by additional engineering problems. It was 
necess ry, for exemple, to mount propellers of lerge diameter and, am 
2 recult, the engines had to be pleced farther out on the wing to 
provide proper tip clearance between tke dbl-des. This introduced 
structual vibretions thet were difficult to overcome ` 

Despite the opposition of the 24 Pombardment Group to an all-purpose 
bember, the Chief of Air Corus, in ccomoliance with the desires of the 
General Staff, ovdered the Mrteriel Division to proceed with the development 
of an exevimental model for day operebion, It was to be equipped with 
two direct-drive or gesred-drive 600 horseporer liquid-cooled Curtiss 
engines. The minimum speed required wes 170 miles per hour and a crew 
of three was to be carried, serted in tandem. It wes also specified 
that the eirplere nttsin : cervice eeiling of 16,000 feet with a normal 
bomb lozd of 1250 pounds. The aircraft industry war requested to submit 
several experimental types for inspection md performance test during 
the ensuing year s 

Apparently ucdismeyed by thie edditional deley in achieving the 
desired goal, of es Long range, all-metal moneplene bomber, the "hig 
Ship" champions centinucd to urge its developrent. Meantime, many 
refinements in controls, instruments, brakes, engines, propellers, bombs, 
and other equipment, were assiduously sought. Newer and bro<der concepts 
of bombardmert tectics and stretegy were necessitrting important changes 
in the Bombardment Directive repcrding the role of the heavy bomber 


2 
in netionsl defense. 
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Advancel Type Eombers: The year 1930 marks a turning point in 
general heavy bomber design. In resoonze to an Air Corps circular desig 
vroposel in that yerr for en sOvenced type hesvy bomber, six leading 
aircraft menufecturers in 1931 submitted experimental models for com 
parative performance test., This open design competition wes the most 
important held to date snd new serodynamic irprovements brought these 
models closer to the heretofore "radical" concepts of bombcrdment proponents. 
First to arrive at right Pield ve~ the Ford XB906, although it was 
returned almost immediately for modification of its throttle controis, In 
general, this bomber resembled the Ford C-4A (Transnort) end was eaulpped 
with three Pratt and Whitney 575 horsepower supercharged engines and carried 
a 2000 pound komb load on en internal reck under the fuseloge, The pilot's 
cabin was located to the reer of the center enrine, with the bombardier!s 
compartment below the pilot. The gmmers* cockpits were vlaced fore and 
eft, the forverd gimmer just to the rear of the pilot. This model 
redicelly differed from starlard bomber types and was exnected to give 
exceptional performonce at hich altitude ke hen the modified version 
was leter tested, however, it was found to have unsatisfretory fiisnt 
performance and the project wre dropped. 
Pexhaps the most outstanding model submitted ct the tine was the 
Boeing XB901, sn all-metal, low-wing mononlene with 600 horsepower Pratt 
and Whitney engines, end a rectrsectrble landing gear. This airplane, 
later designated the B-9, showed 2 marked edvrnce in structural design 
ard general performance, Its high speed of 186 miles per hour at 6000 
feet represented on average increase of 60 miles per hour in speed over 


eny existinz &ervice bowbor. The Mcteriel Division inmedi:tely placed 


2 
this model under limited procurement for service testing. 
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The Glenn L. Wertin entry, the XB907, wag £111 in the design stage, 
The original model was plenned cs e mid-ming, allemetal monoplene and 
was to be equinned with two Pratt cnd Whitner 550 horsepower geared radial — 
engines, It had a retractable landing gear and an estimated bomb load of 
1100 pounds. Thus, in general, the XB907 was similer to the Boeing 
model although it showed some improvement in structure, rrmament, and 
load arrryine capacity AN In 1932, when performance tested as the XB-10, 
it wes considered the fastest and most powerful heavy bomber of its claes 
in the world. Tbe improved moiel housed two 675 horsepower Wright engines 
end wss equipped witb a front om turret. It etteined a high sneed of 
207 miles per hour, had a service ceiling of 21,000 feet, end in overall 
performance exceeded the latest svecificetions established by the Bombardment 
Board, 

Besides the above, there were several "derk horse" designs submitted 
in the competition. The Fokker XB-8 wes similar to an observation type, 
the A027, previously submitted by this manufacturer, with the exception 
of a bomb reck of 1100 pound canacity. It was equipped with two Curtiss 
600 horsepower liquid-cooled engines and was ləter performance tested 
upon installstion of new cantile rer-tyve tz!1 surfaces, This model was 
eventuzlly procured for dusl bombardment and observation purposes, ^ 
The Douglas XB-7, en improved version of the X0-36, vrovided a similsr 
bomb rack arrenvement and wes ecuippe3 with the some type engines, It 
was also lster accepted for tbe same nurpoze ns the XB-8,22 keystone's 
entry, a low-wing, all-metal monoplene, the XB-O08, wae dronped in the 
design siege when it became apparent that it could not compete with the 


24 
other experimentsl models, ' 
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During 1932, the Materiel Division strove to improve standerd heavy 
bombzrdment equipment, es the nonoplene produally greined precedence over 
the biplane. The trend was distinctly toward all-metal construction, 
wid or low wing, monocoque fuselase, enclosed cockpits, retractable 
lending gear end strermlined wheels. The great increase in bomber speed 
in the early thirties was attributed to serodynamie end etructurel re« 
finements end the reduction of drag throuzh the introduction of the re» 
Annet Zus undercorriaze rather thon to -ny srert incre^ce in enzine horsepower, 

In order to study the viewpoints of 211 eommeniers of Air Corns 
Stations on future bombardment development, Maj. Gen. Henjamin D, Foulois, 
Chief of Air Gorps, in Merch 1933 distributed on extensive questionaire, 
requesting crreful review, comments, and reconmendstions,. Rapid changes 
in the bomberdsment field hed nececsiteted = broad revision of the Directive 
on Borberdrent and this method was chosen to "test" the rencbion of active 
pilots to tho latest models. Unexpected results were obbeined, Many 
new avi novel ideas in structurel Jesin wore submitted, depicting the 
trend toward a large, fouxrsengine herv; bomber, capable of flying hundreds 
of miles at hich altitwies with e heavy bomb lord, cttecking enemy targets 
on lend and cea, ard returning to its bese.” 

Technological development in the Materiel Division elso was definitely 
pointin~ to tke procurement of lerzer benbcordment cirplenes tban the YB-12 
(a modified B-10). This chrnze wes mokivsted lrrpely by the discovery thsb 
ilnoresred aerolyncnic efficiency could be achieved with increased size--esrlier 
kelieved a fallacy. Gradval reduction of dree: be clirincting structural 


prebuberences had cleo become an anpreciahle foeetor towrrd obteining improved 


flight performance, Thus, sltheoush tke "bis bomber!" trend would result in 


grestly increared cost per unit, it wos evident that the attendant superior 


performance of the large airpiene would do mich to offret this feetor, 
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Announcement of the -bove policy by the Materiel Division and the 
cireraft industry not only completely changed the secepted methods of 
construetins bombers, but tremendouocly influenced engine and propeller 
design. Wheress in the trenties, incrersed horcenover per unit hod been 
c primary objeetivo in cnrino design, more redical chanzes were necessary 
in the ecvly thirties, affecting not only detril design but cylinder 
arrangement, over~all form, sheps, materials, and methods of construction, 
in order to conform to the streamlined wines of the latest bomber models. 
Fropeller research hed resulted in the development of the controllable 
pitch and the constantespeed types with hollow steel bisdes, The tactical 
need for increased soeed ani hich sltitude performance hed alse presented 
the problem of low eltitude performence, the solution to which was found 
in the construction of the above types of propellers, 

The development of the allenetal monoplane bomber wez in answer to 
the persistent demand of homberdment proponents for increnced speed, 
range, ami carrying capacity. Its success had been attained primarily 
by increasing the number of engines and by providing sreater horsepower. 
Speed, however, had imposed new serolynamie problems--eleenness of struoture-- 
that required a complete change in the earlier conception of a large 
bomber, Bor spers, multi-spar wings, and smooth metel surfaces were now 
essential to edvenced aircraft construction. Speed also imposed the 
necessity for high wing locdinz, with its attendant increased stresses 
in structure, as well as the demand for flaps and high lift devices in 


order to obtain reasoneble performence for takeoff and landing. 


These were only the major problems confronting the Materiel Division; 


- 


there were innumerable detailed preblems which made for the ultimate success 
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or failure of the beavy bomber. ind, despite budgetary limitstions which 
reflected the War Department ettitule toward the development of large 
bombardment airplenes, intensive resosrch hrd been conducted in collsboration 
with interested sircrsft manuf ctura;rs. InJe 1, preliminary investiretions 
rere underway lobe in 1923 for an ultra lenr ranere rulti-encire renoplone 
bomber, Boeing end Kertin hed submitted preliminsery designs and engirecring 
data, end efter careful study of this materiel, the Division had nerobicted 
eentreets in the following verr for zdditional teebnicsl informction, 
tests, wind tunnel models, ond — 
The Air Corps in 1924 ranted a heevy bomber with a speed compareble 

to the latest pursuit sirplane of foreign powers and with strong fire power 
ta fighb off concentr:ted eneny air ettacks. The ideal eirplene was to 
carry a bomb locd of many tons, fly ebove 24,000 feet, snd have a range 
that would enable it to span the continent in « sinele flight et a speed 
approaching 250 miles per Lour, It should piso te capable of corrying 


its striking power far cut to ces to interceroó and destroy any enemy 
28 


The B-17 "Flying Fortress": To build such an airplane in that year 


attempting to Invede American shores. 


was a vast undertaking end chellenred the best ceronaubical engineering 
thought in America., Although the desisn corpetition proposal distributed 
by the Air Corps in 1933 hed not epecified twoeenrines (it read "multi- 
engine"), all tut cne ronufacturer, perhaps in view of War Deparbrent 
economy policies, had essumed that only e hichiy superior twin«engire 
model of standsrd desien was desired. Boeing engineers, however, noted 
the loop-hole sJlosed in the term "multi-engine" and launcked os a private 
venture the picneerirg development of a foureengine superbomber of redical 
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design, Only twelve months vero slloxed in the propossl for the creation 
and the construction of an experimentel model, 

in September 1934, tbe XB-17 emerged as ¢ workable design, Many 
problems etili had to be solved since no bomber of such revolutionary 
structure had yet been produced in the United States. Numerous improvee 
nents in design were included which were more or less a comnosite of the 
best festures of borbzróment sirplasnes evolved since the Mertin MBe2, 

To reduce air resistence, bomke were to be carried interrally; vilot -nd 

crew members were to be houced inside the fuselege in heated, soundproofed 
quarters; additions] machine curs were to ke instelled to fire from en« 
elcsures in the fuselefe; versetility of operntion would be aghieved by 

the new Hamilton constaunt-speed propellers: tebs were developed for the 
rudder end elevators to assure easier trim control; ani every protruding 
surfoce was to be eliwinated us fur ns possible to provide en serndynamicrliy 
clecn siroleme," 

It was in Jvly 1925 that the Boeing Seattle plint turned out the 
XP-17 whieh sueceerfully mede ite maiden flicht from Serttle to Deyton 
the seme month, Tke preliminory performance of this bomber, the lerrest mono- 
plene ever constructed for the Lir Corps up to thet tine , exceeded even 
the expectations of ile designers. On the followinr month, the XB-17 
wee flown fron Sesttle to u.risht Field for entry in the open desirn 
competition with twin-engine rojels offered by E rtin and Peugi-s. On 
that flight it covered the 2100 miles nor-ctop oh an werage speed of 


232 miles per hour. Durior later performance tests, however, the XE-17 


unfortunotely orcsbed jn flanes* end ver preetier lly demolished S Nevertheless, 





* Official investigntions exoner-ted the bonter fron mechanicer] end 
ebructural frilure, 
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fir Oorp8 bomb-rdment pilots hed nlre-dy teen "sold" on its exceptional 
o performance and s contract ros let for thirteen models to be delivered 
in the fiscel yeer of eng 

In construction, the succeeding service test model, the YIBel17, was 
little ehzrged from tbe original. Its fuselore mes of semi-mncenocoque 
type, consisting of loneitudinal cnd circumferentisl sbiffenerz, bulkheads, 
and smooth outside mets! skin, The mid-wing hod & sron of 103 feet and 
9 inches in Jenrth, the overeall height was 18 feet end 3 inches, end 
ite frors weight wos 24,873 rounds” For the first time on any Army 
homker, the lending gecr (fully retractable rlone with teil wheel) wes 
eguinred with air brnkes--:5 epeeisl Boeine development. 

The big bomber housed four Vriecht 850 borzepower engines movrtine 
tbree-bladed constent speed pronellers, It had & hiph speed of 256 miles 
per hour ot 14,000 fect, n service ceiling of 30,600 feet, ccrried a normal 
bonb locd of 2500 rourds for 2260 miles ct operating speed, snd possessed 
2 maximum enduronce of 10.4 home in thc ein This model wes elso 
eepsble of carrying » maximum bomb lood of 5000 pounds for 1700 miles 
at a cruising cpeed of 2285 miles per hour, 

keny new ormemert feotures were also incorporsted. There were five 
fun positions: one in the nose; one above cnd one below the fuselage, 
in line with the trriling edre of the wine; and one on esch side of the 
fuselere, midway between the wing and tre tail, Tke four lost mentioned 
vere in the form of streamlined "blisters", designed to offer the least 
possible air resistence 5 

While tho Firet XB-17 was being performance tested, the Materiel 


Division was encountering numerous maintenance difficulties with the 
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Martin P-10, B-12, end B-125, This wes principally attributed to in= 
adequste service testins tefora cecelereted production was begun ond 
the mdele pleced in cervice ,“° 

Turboesupercharrers vere being developed during 1935 for the Martin 
Bel0A, Although cylinder cooling precenked o difficult probler for the 
Materiel Division engineers nni engine menufreturers, some succecs was 
achieved after extensive tests were made, It wes apparent thet further 
research end exrerimentetion wes necersary fo utilize this mesens of 
improving the altitude performnce ef existing service medels, 4T ZE 
the sane time, the Mertin E-105, a modifierkbion of the bssie B-10 anā 
B-12 types, wrs under development. Many chanses were incorporated, such 
as higher critical altitude engines, wine flaps, controllable pitch proe 
pellere, larger wheels (45 inch), provisicn for an avbomabie pilot, an 
eAditional redic, and redio direction firding equiprent, The first model 
hed been deRivered to Wriebt Field in dime 1935 for inspection ard teste, 
but wee returned to the contractor for correction of faulty flirht 
charecteristics,”* 

Convinced that the superior performing E-17 hed opened the way for 
esteblishirg a strong offensive air power, hir Corps and GHQ fir Force 
officers had been cherpionine the experimental develonprent erd construction 
of even larger and more porerful types. The twin-engine bonker, thay 
believed, should be reclccsified zs c medium type for lons range re- 
eonnsissunce end gonsrel bombing cperztions, ? in fret, the Commanding 
Generrl of the Gia fir Force, later on, recormenied the exclusive develop= 
ment of the four-enrine model to perform ell lone rente missions, O 


The War Department atbitude, however, was still unfavorsble toward 


the precurement of an er bombers larger then the Bel7 since tre 
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exiched for e bomber vith a ronge exceadine 3500 miles, 
fir Corpo, prior to the B-17 develonmenth, hed been pevmibted to contract 
with Boein* for one Project A ultra lone ronme four-engine bomber for 
experimental vurposes, the Project D desion, which planned cn even lcrrer 
rodel with a rmrerter renve, ves being held in ateyrznec by the Secretary 
of kor despite m option netobinted with the Dougles Airersft Company in 
December 1925. It cas not until September 1936 thet, this ben wes Lifted 
end cuthority piven to ecenstruct the experinent.1 age, n 

Meanwhile tbe A,B,0, rnd D modela of the B-17 were being successively 
developed. Desizned Dor the mort rerb ca defensive cirercfb they nevere 
theless Isid the foundations for hish elhitwle combet bombine by employing 
turbeesunercharced enctiner. This vcg 951151 the strrdord B-17 molel -t the 
time wor began in Furore, 

In 1938, the Air Gorps conducted s rtudy of the development of 
forelen bheevy bombers, nfher t^e Chief of Sir Corps expressed grent con- 
cern to the Chief of Neteric]l Division over the unusual prorress being 
made ebrord slonz this line. A complete cnoalysis wan requested with 
speeifie renzons why the performence of the foreien model*, in {ome in- 
stenees, exeooded thoso of the sir Corrs. 

Comparison won mede bebween the B-17 rrd the Liest Germin four-engino 
Junkers &9 and the Russien four-enzine TB-6, which were rerorted by military 
intellicence to hive cubnevior slbitude and speed performonte., These 
edyvanteces were attributed to secrifice of crew contort and the elimin-tion 
of gun protubercnces to inueresse the reel, Special engines prolucine more 


thin normal rated pover pl sich ochcre fuels were alco contbribubing fretors 
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in their inproved perform nee, The critical eltitude of the foreisn 
models, however, was not es efficient as that of tbe P-17, since the 
turboecupercherser incetclletion mentioned rbove hri hoosted its operational 
cltituie to 20,000 feet. This surpacced the Germen and Russian bembers 
by approximately 6000 feet. The Chief of Air Corps, however, stressed 
the frct that the letest milibsry chcrecteristics of American bombers 
under exocrimeni«]l develooment fell short of the perform-nce figures 
acquired by militory atbacke!s for foreign experimental bombers, Some 
vere reputed to possess hiph speeds of 290 miles per hour st 15,000 feet, 
He believed thet crew comfort end convenience, altbough desirable for 
ineressed efficiency, should be subordinated in future American heavy 
bombers unless performance comparable to foreign models could be retained, 

Foreign powere were fect accumul+ting dute more advenced then that 
possersed by the Moteriel Division on such matters cs interference effects 
(wingz-fuselage-lerding serr, wing-enfine-propeller, sun enmlacenerts, 
blisters, various arrengements of teil surfrce., ete); surface smoothness 
end finishes; engine compectness and design forms that blended in serodynr= 
mically with the complete airplere; ard interrel superchsrgers for intere 
mediate altitudes. It wos probable thet, in sddition to the ecouis;ion 
of superior b:sic informetion, foreien vevers hed been able to reduce 
theory to przekice by bhe construction of lerge numbers of experimental 
prototypes. ^ 

To expedite the experimental development of a boriber to serve ar 
compenion to the B-17, carcble of exceeding the performence of experiment ol 


e 
foreign eirercft in the came closs, the Materiel Division during 1938 


encouraged aircrefb& meruf&cturors to develon prelimincry desiesns for review 
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by Division enrinecrs, During thet yesr, however, Congress slashed 
wry spproprirctions which hed included incresced funds for the heavy 
bomber development program, 

The Chief of Air Corps, in an effort to push tke lareing plans 
for a lonrerzpncee running mite to the Be17, called in Consolidated Air~ 
eraft officicle for + cenference ct Wright Pield in Jenuary 1939,22 
Thay were seked to produce a feure-ergine honber with n speed in excess 
of 260 miles per bour «nd n ceilinc of 25,000 feet, minimun cruising 
speed of 270 miles per hour, and op opercting range of 3000 milega 

The Beo4s In Merch 1939, the Meteriel Division was presented with 
preliminary deeigrs and enrineering dete for the XBe24, and, st the 
end of the month reprerentrtives of the Air Corns signed r contract 
with Ccnsolideted for the prototype of the new model to be produced in 
nine months °° In Recemter, three menths after wor broke out in Europe, 
the XP-24 wes successfully flown st Lindberg Field, Sen Diego, In 
renercl desicn, it differed grestly from the Bel7, Its 110 foot wing 
was a radicel deporture in rirfoil types then in use, having s narrow; 
straight t-pered, high espect rctio desien, symmetrice] in sppearcree, 
Other new fertures included hydraulically operated wing flaps and tomb 
bay doors as well ar power broker, 

The XRe24 wee the firct Ameriesn hesvy bomber to cperate with a 
retractable tricycle lamine genr, erd urlike the Bel7, its tril essenbly 
hed tre vertices] fins ond rudders, The Hrwilton stendard three-blaced, 
fullefesthering hyórcmtstie propellers mounted on Prett and Witney 1200 
borceporer eneines were ^1so introduced on this model, Its service 
ceiling was ertimtted to be 31,500 feet, its pross weipht wes approximetely 


"7 
56,000 pounds, and it could -— a msximum bomb lo«d of 8960 pounds.” 
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The proboble future developmenhb of heavy bombere wos discussed by 


o Gol. Carl 


taie fir Corps Exponeion Progrzm, He decl-red that the immedicte dee 


Epasts in a lecture before a groun of officers concerning 


veloprent of airpower built around the B-)7 and the Be24 was imperative. 
The new XB-24, Colonel Spsetz considered, was r t&rently needed Air 

Corps addition, with its bish speed exceedine 300 miles per hour at 

15,000 feet, long range of 5000 miles at economics] fuel consumption, 

end a normal 25C0 poun? bomb losd, With improved powerplant installations, 
the speed of this model could possibly be stepped vp to 400 miles per 
hour, He pictured, for the near future, large bombers, cepable of a 

5C0O mile rante at 200 miles per hour with o bomb lo^3 of 4000 pounds 29 

In the months thet followed Germeny's conquest of western Europe, 

one of the major problems confronting Air Corps lesders concerned the 

o rumber of hesY7 bombers needed to insure sdequste netiongl defense, 
Since the President hed cutborized tke production of 50,000 »sirplanes, 
ib wrs nececermy to provide a brephjeom of types in ordar to ngsure c 
balanced develormnt prorr-n. 

Karly in the fril of 1940, the Meteriel Division let contrsets to 
Booing for 500 Bel7's end to Consolidated for 500 Be24'semtwo per cent 
of the proposed 50,000. This marked the opening of the Air Corps kesvy 
bomber production prorecm, 

Shortly efter General Arnold's return fron a mission to England in 
the Spring of 1941, Fresident Roosevelt snnounced that the production 
of heavy bombers would be stepped up to 500 per month, definitely 


inficetine thab this tyre of cirersft wes reprrded by bota military 
end sovernment lecders es the primary offensive wearon of alr warfare. 


o After Pearl Harbor, with the envisioned need of thousenda of heavy 
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bembers, especially for the projected lone-renred Europeen cempsion, 
o it wes rmouneed that the production schedule wea to be doubled, 

The main problems coafvontinr the Material Commend were the speeding 
up production schedules through the coustruction of new airereft plants 
and the retooling end ubilizetion of existing plant fecilities, In 
the critical period thet followed, thousenis of man-hours were saved 
in preliminory work by pooline encinserine steffs, bluevrimis, tooling 
setups, nnd co on. In the procecc of epproachin® ecnethine resembling 
moss production in the ensuins mouths of 1942, arrzen-emonts were mode 
to provide for interchsnvanbility of verte to facilit-te servicing st 
the fronts; new ossenbly~line techniques, hichly inkrieste machine tools, 
as well. as hitherto untried rrececses, were also developed, cll resulsine 
in zn nmazninev shrinwee of man-hours from over 100,900 ver foursenvine 
bomber to approximetely 20,000. By the end of th-t year, the heavy 
bomber nroduction prosrem hea ehifted into seecnd cerr sod was groduslly 
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Chapter V 
MATERIEL DEEVISION DEVELOPMENT OF THE VERY HEAVY BOMBER 


When the Project A (XB15) model was delivered to Wright Field in 
December 1947 it was already considered by Air Corps and GEQ Air Forca 
bomber proponents as the intermediate type between the B-17 and the 
Project D (XB-19) very heavy model. The new XBel5 actually dwarfed the 
B-17» Carrying a gross weight of 35 tons, this airplane was twice as 
heavy, 20 feet longer, and its wing span was 15 feet wider. Tn 
publicity announcing the XB-15, the Air Corps declared it now had 
examples of three bomber types=-—the twin-engine Martin, representing 
the medium weight carrier; the B-l7 as the compromise heavy weight 
carrier, and the now XBel5 as the maximum heavy weight carrier. Service 
enploynent would afford the Air Corps an opportunity to fully compare 
all three, with a view to determining the valus of each type from an 
engineering, tactical, and operating standpoints 

In general design and construction, the XB=L5 closely patierned 
the B-17. Tt was an all-metal, mid-wing type monoplane, equipped with 
four 1000 horsepower Pratt and Whitney twinerow engines, Many new 
safety devices were incorporated, including improved radio direction 
finding equipment, automatic pilot, de-icing installations, fire protection 
apparatus, wing flaps, completa heating and ventilating system, dual= 
wheeled retractable landing gear, and air brakes. The XBel5 was also 


the first airplane to provide complete living and sleeping accommodations 
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for a crew of ten. 

Defensive armamant consisted of six enclosed machine gun positions, 
a nose turret, a top turret, and four streamlined blisters, one on each 
side of the fuselage and two on the bottom. It had a high speed of 200 
miles per hour and a maximum ferrying range of 5050 miles. Carrying a 
normal bomb toad of 2500 pounds, however, its operating speed was reduced 
to only 145 miles per hour. On a short haul it was capable of a 12,000 
pound bomb capacity. 

Although this giant bomber was generally considered a successful 
type, it was the only one procured by the Materiel Division. Tis slow 
speed, prinarily resulting from insufficient horsepower, prohibited it 
from becoming at that time an effective combat airplane. The design, 
in this case, had far surpassed the performance of the highest horsepower 
engines available 

Although the construction of large bombers had facilitated studies 
in the development of new engine designs, improved cooling methods, fuel 
injection, and supercharging, it was still a moot question as to whether 
engines with horsepowers in excess of 1200 in single units were more 
advantageous than multiple units of lower horsepower, It had been the 
Air Corps stand that engines of 1000 to 2000 horsepower were more normal 
and logical developments than very high horsepower single units in the 
3000 and 000 class, which might be too great and sudden a technical 
advance to insure sound and superior results. ‘In the past, the large 
units had introduced vibration and propeller problems which were being 
subjected to concurrent research and developments Consequently, in the 
experimental construction of the XB-15, the largest engine that had been 
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available in the middle thirties was rated at 1000 horsepower. The 
Materiel Division, rather than risk failure of the project by redasi ening 
the bomber around one of the several proposed experimental engines of 
higher horsepower, requested installation of a service tested type. 

The engine problem was but one of many experimental fifirsis" cone 
fronting the Materiel Division and the aircraft manufacturers Since 
the XB-15 was approximately twice the size of any airplane ever flown, 
ihe structural design, accessory equipnent such a3 propeilers, super- 
chargers, landing gears, control surfaces, ani eiectrioal powar to 
operate the many mechanisms, all required exhaustive research and 
axperimentetione 

Ons of tho most difficult problems confronting the designers and 
engineers was the question of controllability in flight. Although 
during the thirties many new and improved developmnuts along these lines 
were in progress which appeared desirable to incorporate in the XB=15 
project, the Division decided not to include too many untried devices. 
Considerable progress had been mds with the turbo-cuvercharger, but it 
was excluded from the project because it still presented some aerodynamic, 
engine, and propeller problems. A tricycle landing gear, which had also 
been considered for the first model, was finally rejected in favor of 
the more conventional type. The Division knaw that the future of the 
vary large hcavy bomber was at stake and refrained from jeopardiaing the 
proposed developmant of the £B-19 by producing the XB-15 as a possible 
failures 

The Chief of Air Corps, after the extensive performance testing of 


tho XB-15, was of the opinion that this giant bomber had proven successful 
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both aerodynamically and structurally. He favored modernizing the model 
by producing a modified type to be redesignated the YB=20, which would 
incorporate the newest technical developments of tha Material Division 

as of tha midesummer of 1958. These improvements included a retractable 
tricycle landing gear, higher horsepower engines, improved armament, and 
simplified electrical installations. The first two of these modifications 
were to increase the top speed from 200 miles per hour to approximately 
240 miles per hour, resulting in improved protection from fast enemy 
pursuit attack," The Assistant Secretary of War later disapproved the 
racommendation ani the project was subsequently abandoned. 

Despits limited budgets and continued opposition in the War Department, 
the Material Division intensified its study of an ultra long-ranga, 
substratosphera bomber in the Project D class. Since the X8-1) project 
was already underway," consideration was being given to providing an 
even superior model, utilizing the successful application of the pressure 
cabin principle. The proposed bomber was to have an approximate ceiling 
of 10,000 fect with a pressure equivalent of 8000 feet; an estimated 
speed of 350 miles per hour; four 2000 horsepower turbo~supercharged 
engines; a minimum bomb load of 2500 pounds; a minimum range of 1,000 
miles, and poverful armament Ó Tho enginooring experience acquired in the 
development of the XB<L5 was being applied to the XB-19 project and this 
in turn was guiding research into the manifold problems of the subme 
stratosphere bomber. Early designs were eventually transformed into the 


very heavy and powarful Be2> and De, 
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also posing many complex problems of structure and equipment. Like its 
predecessor, it was an all-metal monoplene, but incorporated a retractable 
tricycle landing gear. Its wing span was 212 feat, its length 152 feet, 
and its overall height 42 feet. Equipped with four 2000 horsepower 
Wright Duplex-Cyclone turbo=supercharged engines, it was expected to 
attain a high speed of 210 miles per hour at 12,000 feet, and reach a 
maximum overloaded range of 7750 miles. Its gross weight was to be 
160,000 pounds, and although it would carry a normal bomb lead of 2500 
pounds this could be increased to an approximate total of 57,080 pounds 
on a short haul of 2000 miles. The service ceiling of this giant 
monoplane was estimated to be 22,200 feet. It also would be capable of 
carrying a craw of ten and provided sleeping accomodations for eight. 
For defensive armament, ihe XB«19 would carry seven machine guns in 
power=driven turrets in the nose and vail and above and below the fuselage. 

The culmination of three and one-half yars of planning and 
engineering of tha Division, in conjunction with the Douglas Aircraft 
Company, the XB-19 was successfully test flown in June l9ll. Certain 
details used in its construction had already been adoptsd for experimental 
sirplanes then under construction and the primary purpose for its pro= 
duction was to provide a source of valuable laboratory information which 
would be vital in the development of future aircraft of very large 
dimensions P 

Some of the immediate problems to be pursued at that time by the 
Materiel Division in the XB«19 "flying laboratory! wore the general 


flight characteristics of very large airplanes, control forces, vibration 
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and flutter, stability on all axes, fuel consumption wiih range and load, 
inspection maintenance and repair while in flight, pilot and crew fatigue, 
anoxia and anoxemia (oxygen want) over 12,000 feet, and other important 
investigations for possible application to the aventual operation of the 
XB-29 and XBe22. From the standpoint of production, the XB=19 also was 
to serve as a “yardstick on Labor and materiel problems in connection 
with design, engincering and construction.” 

Pradicated upon the valuable data that had been and was being 
accumulated in the development of large and more conventional heavy bombers, 
research had turmd in the late thirties to the flying wing type of 
airplane for superior spaed and altitude performance. In this connection, 
a special conference was held at Wright Field in January 1938 to consider 
& pressure cabin design with many novel features proposed by the Con= 
solidated Aircraft Corporation, 

Àn experimental allemetal model could be constructed with either 
& two-engine or four=engine installation, with the engines totally inclosed 
within the wing. It would have a retractable tricycle landing gear, 
strong fire power, an estimated range of 2000 miles without bomb load, 
and a high speed of approximately 421 miles per hour. Although the 
reviewing board of officers declined to recommend its acceptance at ths tins, 
additional data was requested for further consideration, Some skepticism 
was professed over the ultimate practicability of such a design although 
the eventual construction of an experimental model was favored, land 
it was not until August 19lj] that a contract was negotiated for its 
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The B-20; In response to the Air Corps! lato 1270 requsst for a 
L000 mile bomber, Boeing had submitted drawings of design 3hl, an 
25,700 pound airplane, In the meantime, however, realization of the 
new needs of air power were obbainsd from the European War Theater. The 
Anerican superborber would need armor plate, and greater fire power than 
had originally been visualized. Inthe sumer of 1910, therefore, Bosing 
produced design 345, a still larger aircraft with a gross weight botween 
100,000 and 120,000 pounds. Approved by a board of officers headed by 
Col. O» Pe Echols, Chief, Materiel Command this was to be the design of 
the XB-29. 

The major angineering problem to be faced was the building of an 
airplane weighing almost twice as much as the B-l17, and flying it 50 
per eent faster, while keoping tho increased power expenditura to a 
minimum. Tho new Wright 2200 horsepower engines made $600 horsepower 
available to the B-29 at take-off, compared to the 4600 horsepower in 
the Bel7. Even this increase in power, however, was not sufficient to 
drive a B-17 type airplane at twice the weight and Ligen cent of the 
speed of the B-17, Since the available power was limited, Boeing 
engineers solved the problem by producing an airplane that was agro- 
dynamically clean enough to produce the same air resistance as a B=l7 
even though it doubled the weight of that airplana Ke 

Wind tunnal tests with models of tho XB-29 were conducted by the 
University of Washington, California Institute of Technology, and the 
NAGAe These tests so impressed the Air Corps that on 2) August 1940 
Boeing was authorized te build three full. size X8-29's. The first of 


1 
these was flight tested at Seattle on 21 September 19h1. 3 
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In dimensions, the new VHB had a wing span of 11 feet and 3 inches, 
a length of 99 feet and an overall height of 27 feet and 9 inches. The 
four Wright R-3350=23 eighteen cylinder engines were mounted by four 
bladed Hamilton constant speed, full-feathering propellers, 16 feet and 
7 inches in diameter, equipped with 25/100th reduction gears to keep 
top speed below the velocity of sound, At full military power the Berg's 
maximum speed was rated at 472 miles per hour at 30,000 feet with its 
ferrying ranga set at 00 miles, and its operating range (with normal 
bomb load of O00 pounds) 3300 miles. 

For defensive armament the B-29 was equipped with nonretractable 
turrets mounting ten .50 calibor machine guns and one 20 mm. cannon. 
These turrets (two upper, two lower, and cannon-gun combination tail) 
were all remotely controlled by a central fire control system with sighting 
stations for the bombardier in the nose, two side gunners and a top gunner 
in the waist and a tail-gumer. 

Other outstanding features of the B-29 were: pressurized compartments; 
a new type wing that produced maximum aerodynamic efficiency; an improved 
flap arrangement that limited take-off and landing runs to correspond 
to those of tha B-17 and B-@l. by increasing the total wing area 19 per 
cert when extended; a dual wheel retractable tricycle landing gear; 
flush-riveting and butt=~jointing to reduce drag (the landing gear lowered 
contributed approximately 50 per cent of the resistance); and extensive 
radio and radar equipment including liaison set, radio compass, marker 
beacon, glide path receiver, localizer receiver, Iz¥ transpondor, emergency 
rescue transmitter, blind bombing radar, Raven radio countermeasures, 
and static dischargers. 
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The cumulative effect of so many advances in asronaubical design 
and equipment produced more than the normal quota of "bugs" attendant 
to new plane development. To nullify torque action, for example, 
countersrotating propellers were originally considered. This, howaver, 
necessitated further research and in the urgency of the moment a new 
rudder design was developed that solved tho problem. Ignition systems, 
auxiliary motor generators, fual guages, bombing equipment, control cable 
systems, and fuel cell leakage were among the many items to raceive 
minute study, and often drastic change. 

The greatest of thase problems, howavar, was the R=}350 engine. 
First tested in early 1937, by November 1943 some 2000 enginaering 
chanzas had been made in the engine, approximately 500 of which required 
changes in toolings Col. As He Johnson of the Production Division 
at Wright Field sounded tha keynote of the critical situation in a 
letter ,P 


We aro norexporiencing ono of tho worso [Sic] epidemics of engine 
troubles in airplanes with Wright Aeronautical engines that we have 
evor had s.. 


It will be impossible for me to over-eunphasize the seriousness 
of the situation. If the conditions exist for mother wosk or ten 
days, I am sure that the morale of the operating units will be so 
shot that it would be difficult to get them to properly fly the 
airplanes. 

About a month later conditions remained unchanged. in fact the Re5550 
was declared "unsatisfactory for servica use due to several major weaknesses 
[which ware/ likely to require five to six months of intensive well- 
16 
directed effort to correct . . . ." | Consequently, on 23 April 1913 
an R=3350 Engine Gommittee was established at Wright Field to expedite 


the modification and maintenance of the ongine throughout the gigantic 
RENH Ha CI rI54) 
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B=29 program. 

Meanwhile flight testing of the B-29 had been proceeding throughout 
early 1943, until on No. 2 test airplane an engine caught fire during 
test flight and the huge bomber crashed. This accident naturally retarded 
the development program, since every possible step had to ba taken to 
eliminate fire hazards. Consequently all flight operations ware suspended 

13 
and it was not until September 1943 that the air tests were resumed. 

While production models of tha already greatly modified Be2) were 
rolling off the line, the 58th Bombardment Wing, organized in June 1943, 
was conducting accelerated tests of this bomber and formating training 
policy for achievement of its prime mission-—to strike devastating blows 
against the Japanese Empire. 

The first step toward accomplishing this ultimate goal was begun 
on bk April 19), when the new global air force, the Twentieth, was activated 
at Washington, De o, P 

It is directly under the Joint Chiefs of Staff and has General 

Arnold himself as Commanding General. Brigadier General Ke Be Wolfe, 

Commanding General of the XX Bomber Command, undertook to submit 

the B-29!s to simulated combat testing as soon as they came off the 

production lina, and at the same time as transition training was in 

progress and the Twentieth Air Force organization was being developed. 

This plan was designed to make the Bec9 ready for combat with as 

Little delay as was possible. 

The Superfortress began its activities against Japanese installations 
on 6 June 19hl, less than three years after the initial flight testing of 
the XB-29, with à "shako-down'* raid on Bangkok. Seventy-eight airplanes 
participated in this raid and dropped 369 tons of high explosive and 
incendiary bombs from altitudes of 17,000 to 27,000 feat. Nine days 
Later the real air offensive against the Japanese Empire began with the 


accomplishment of "Mission Number Ona,” a strike by 60 Superfortresses 
boss ti , 
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against stool mills and shipping at Yawata in Japan proper. In the 
months that followed, B-29's from the XX Bomber Command bases in China 
and India struck at the farthest corners of the Japanese Bmpire——Nagasaki, 
Palembang, Singapore, Mukden, Rangoon, Bangkok, and Tokyo, which by 
November 19h); was being raided regularly by the XXI Bomber Command 

based at Isley field, Saipan. 

The Bej2: After the Air Corps! "Request for Data" of 29 Jamary 
19h0 the Consolidated-Vultoo design for the B52 was immediately approved 
and a mockeap constructed and inspected by 17 April 191. Following these 
inspections three airplanes were procured and to accelerate development 
the first was flown, in a stripped condition, on 7 September 19h29. 

At the inception of the VHB program, the B=32 was regarded as an 
insurance measura against the possible failure of the sn and, it 
was assumed, would engage in strategic operations similar to that 
planned for the ae, 

The XB-22, like its running mabe, was of conventional design, an 
all-metal, high wing monoplane with a saniemonocoque fuselage, retractable 
tricycle landing gear, and was powered by four Wright R 3250-25 engines, 
each developing 2200 horsepower for take-off, and mounting four=bladed 
Hamilton Standard revergible~pitch propellers, Maximum gross weight was 
123, 250 pounds which included a maximum bomb capacity of 20,000 pounds 
for short range operations, Normally, this giant airplane was to carry 
5600 pounds of bombs for a distance of 5625 miles at an operating altitude 
of 25,000 feet.and was adaptable for carrying single 11,000 or 22,000 
pound bombs, Its farrying range was set at 400, and at full military 


power and combat weight (100,000 pounds) its high speed was 357 miles 
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per hour at 30,000 feet, which was comparable to B-29 performances 

Its defonsive armament consisted of ten .50 caliber machins guns, two 

in a nose turret, two each in front and rear top turrets, two in a lower 
ball and two in the tail turret, all remotely controlled from three 
computer stations. 

After the first model (twin tail) made ites initial flight in 
September 1942 in a stripped down condition, subsequent status reports 
indicated that this model and the second model had developed an unsatis- 
factory aerodynamic ondition around the inboard nacelles which was 
adversely affecting the empennage, inboard nacelles, and ailerons. Tha 
third model, equipped with an improved design single tail, showed a marked 
improveent in directional control and rudder effectiveness, although 


2 
some investigatory work was still necessary. 


Throughout 19435 there were many major changes in the XB=-32 as 
it evolved into the B-32 and most of these were a result of lessons 
learned in combat operations of the B=L7 and Bea). A single vertical 
tail was substituted for the original twin tails; pressurization was 
eliminated and locally operated turrets installed $ the power plant 
nacelles were redesigned; heated wing de-icing was introduced; fuel and 


oil system improveds all-electric bomb-release system added as well as 


* In this connection it is interesting to note the following statement 
by Capt. W. Me Stiger of the Weapons Section, AFPGC: “Tt is the opinion of 
the Weapons Section of the Proving Ground Command!s Proof Division that 
the success of tha B-29 in defending herself in combat is attributable 
to the inherent superiority of the B~29 as an airplane, in speed, altitude, 
and maneuverability, and not to the reliability of the fire control system. 
(Interview by Hist, Officer, AFPGC, with Capt. We Me Stiger, Proje Officer, 
Weap. Sects, PD, 10 Mar. 1945, in HB File 000.71, Interviews, cited in 
Hist. AAFPGC, part XIT, p. 50.) 
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Megeries bomnbsight and automatic flight control equipments vision, 
especially bonmbardier's, improved; fire-powor inoroased; maintenanca 
Simplified through the usa of Standard parts; and energency exits 
improved, 

The original intention of the Amy Air Forces wag to put the 
B-32 into combat operations by the summer of 1945, as a part of the 
"hÉ Very Heavy Group Program,f But it was August, 19), before the 
first Army test flight of a production B-32 was accomplished--and then 
it was damned with faint praise," By November 19): the estimated 
availability of B-32 airplanes was so meager and the production so 
uncertain that it was thought inadvisable to plan the use of the aireraft 
curing 1915.95 In actuality the B-32 was never used in the European 
theater and was used in the Pacific theater only for a brief timo on 
a very small scale after hostilities had ceased in Europe. 

Finally, on 12 October 1945, the disappointing B-22 program was 


officially terminated, its overall failure chalked up to "tha exigencies 


2 
of war, when ‘too mich? is more greatly to be desired than ‘too little! T 


New Experimental Bomber Designs: The moot question of studying the 
development of ulbra long-range heavy bombers superior to the Bef) and 
B-32 was brought to the attention of the Materiel Command by Erige Gen. 

Ee Le Eubank, Diractor of Bombardment, in the latter part of September. 

It was pointed out that the Air Forces might someday be required to produce 
beavy bombers capable of conducting missions non-stop from bases within 
the United States to foreign objectives. This would necessitate a range 

of 17,000 to 2,000 miles under optimum conditions with an operating 


radii of 8,000 to 7,000 miles. Such airplanes, if possible, could be 
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able to carry à 25,000 pound minimum bomb load for the full range 2 

In August 1943, North American and Gonsolidated presented very 
heavy bomber designs to the Kateriol Commond for engineering evaluation, 
The latter's design was the most interesting since it was a new version 
of a flying wing (tsilless) airplane, It was believed by Meteric) Command 
engineers that if the wing loading could be kept high and a high center 
of lift could be obtained for the landing condition, this airplane would 
have a definite advantage over the XB-3 5." Consolidated proposed to 
provide these features by incorporating a retractable horizontal tail 
surface. This pressure~cabin flying wing was designed for four tractor 
engines which were to bs turbo supercharged, completely submerged in the 
wing, and connected by extension shafts to two dual counter-rotating 
propellers. Hach engine would drive its own propellers and they could 
be independently feathered. Leakproof integral fuel cells would provide 
7000 gallons of fuel and removabla bomb bay tanks would carry 6000 gallons. 

Defensive armament would consist of a nose turret (four .50 caliber 
machine guns), an identical tail turret, an upper aft turret (two 37 um 
cannon), and a lower aft turret (two 27 mu cannon), all of which wera to 
be locally operated and pressurized. 

The principal unconventioml1 featuras of the Consolidated tailless 
design were the large increase in lift-drag ratio; the use of full span 
flaps which allowed a high lift coefficients; the Longitudinal trim which 
was obtained at the stalling point by extendable trailing and leading 


edge trim surfaces, and wing tip leading edge slots. Performance data 


* See Chape IIT above. 


4 Fo: [S d ai Lorent 
i4 rer 415 Te Y 
rz TN fs ah ONDT 


d 


"A 


i i Ue CTR tt fee 
THIS PAGE Declassified IAW EO12958 


Ce 


C 


"m m t 
i 
oar wf m 


This Page Declassified IAW EO12958 


, 7 . vr Ia 
ae EAE qUOXTS 3 08 U— FX aes 
An TT? "zeg 


dE "Dëse, 
— 


indicated a high speed of 37k miles per hour at 30,000 feet and a war 
emergency power of 07 miles per hour at the same altitude. Service 
ceiling was estimated to ba 13,000 feat. 

Carrying & normal bomb load of 5000 pounds, the Consolidated flying 
wing was expected to attain a maximum range of 7500 miles at an average 
operating speed of 240 miles per hour with 2 crew of nines for a short 
range of 2500 miles, a maximum bomb load of 0,000 pounds (internal) could 
be carried at the same speed. Gross weight (war maximum) would be 
approximately 180,000 pounds. 

The North American vary heavy bomber design, although showing an 
excellent armament arrangement, did not appear to offer any definite 
advantages over the B~29 and B-32, when considered from the standpoint 
of a two and a half year development interval from the date of initiating 
an experimental project. fi vas believed that by adding more horsepower 
to the foregoing airplanes, plus two years of intensive development, 
based on combat experience, their performance would equal, if not better, 
the proposed North American model.” 

As the engineering development was proceeding on the long-range 
Northrop XB=45 and the Consolidated XB-26 in 1943 and 19Lh, the Materiel 
Command and the aircraft manufacturars were encountering various retarding 
conditions and factors. The engineering completion date of 1 March 19h) 
had been set for the XB-35, but such problems as aerodynamic design of elevator 
am rudder control surfaces, hydraulic boost control, and a new electrical 
system, bad postponed this date to August 1945. Additional difficulties, 
such as inability to secure engineers and technical personnel had also 


contributed to the delay in providing the first experimental model, 
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Bombardment experts, however, considered the XB=35 such an advance in 
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bomber design that it was deemed advisable to continue its developmant, 
despite the eighteen months extension of the contract.” A flying 

model (.3 scale), designated the NOM, had been successfully flom md was 
found generally satisfactory in performance, except that some difficulty 
was encountered in directional control and elevator control at low 
speeds. 

In design, the XB-25 was a full flying wing (tailless) very heavy 
bomber of all metal construction, to be powered with four XH-4j560-7 
submerged engines driving dual rotation pusher propellers through Long 
drive shafts, each developing 3000 horsepower for take-off at 2700 r.pem. 
With a wingespan of 172 feet, a length of 53 feet, and an overall height 
of 19 feet and 3 inches, it had a guaranteed high speed of 3&6 miles 
per hour at 35,000 feet and military power, and a rauge of 4.600 miles 
at 2h5 miles per hour carrying a bomb load of 10,000 pounds, Its service 
ceiling was estimated to be 40,000 feet at .3 range, and the design 
gross weight was 155,000 pounds with a useful lead of 71,330 pounds. 

The maximum bomb load of the full size XB-55 was to be 22,000 pounds in 
combinations of Àh000-, 2000-, 1000—, sand 500-pound bombs, with 2,000 
pounds carried internally and 8000 pounds externally, If made up entirely 
of thirty-two 1600 pound armor piercing bombs the above maximum bomb 

load could be increased to 51,200 pounds. 

Defensive armament was to consist of twenty 450 caliber machine 
guns mounted in remotely controlled turrets as follows; four in a 
flexible tail turret, two each in an upper and lower wing turret, and 


four each in an upper and lower cabin turrot. 


pnr UM ; 
pes’ UU mem 


ew DE 


Tous PAGE Declassified IAW EO12958 





This Page Declassified IAW EO12958 


t zelt e k ` 
IN e Zen doen X At ; bbs mem 


Other features included pressurized crew compartments; rebractable 
tricycle landing gear with dual main wheels and single nose wheels four 
eight-bladed, full feathering constant speed propellerss; engine turbo 
superchargers installed in a plenum chambers; and other novel developments. 

Action was initiated to procure the first XB-55 in July 1941 ana the 
contract was approved by Secretary of Yar Stimson in October of that 
year. The project was set up in three phases as follows; (1) engineering 
data for evaluation of design end release for development; (2) tests of 
models and reporbsof contractor's flying mock-ups and (2) construction 
and test of .5 or . scale flying mock-up. Delivery of the first model 
was to be accomplished in 360 days from the date of contract. Along with 
this negotiations for one airplane had been arranged in August 191 and 
the contract was approved by the Secretary of War in November. Later 
this contract was amended to provide for an additional model in case 
the first one was damaged or demolished in an accident. A mock-up of 
the initial model was inspected in July 1942, and the estimated flight 
date for ihe reduced scale flying wing was set for December of that year. 

The N-OMNo. 1 Model Later crashed on its 45th flight after 22 hours 
and 32 minutes of testing, but two other models had been ordered shortly 
before this accident in order to avoid any undue delays in completing 
experimental tests. In late 193, a change order was made to tha contract 
to allow production of one N-9M=B model which would accurately represent 
the full size 43855, including all modifications in design. - 

Although the hopedefor range and speed of the XB=35 were probably 
not going to be realized, it was felt that the airplane might still be 


oubstanding in performance, In fact in a memorandum of 10 Jamary 19h) 
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Brigadier General F, Q, Carroll, Chief of the Engineering Division at 
Wright Field recommended that the "experimental and production program 


continue in their /sic/ present status, e-i./sic/, pursue vigorously," 





since "present performance expectations represent a great advancement 
making project highly desirable from a development standpoint. ei 
By the end of 19i, it was considered that the over-all. progress 
on the XB-25 was limited by the rapidity with which solutions could be 
determined for the individual unconventional olements which made up the 
unconventional aircraft. None of the existing problems were considered 
impossible of solution, In fact, in cormection with the future develop- 
ment of the B=35 typa airplane AAF Headquarters showed interest in obtaining 
proposals for installation of jet engines, From available information 
the B-35 was seen as the only currently projected VHB which could be 
expected to quickly approach the future requirements for airplanes to 
operate at 500 miles per hour and 10,000 foot altitudes, If compressibility 
effects were determined as not serious it was believed that the application 
of jet engines to the B=35 type would result in a far-reaching advance Ah 
Meanwhile Consolidated's projected XB=56 was also undergoing extensive 
experimentation and development. Designed along conventional lines, it 
was an all metal, high wing, single tail, ultra long range model powered 
by six R 4360-5 engines in a pusher arrangenent, each engine developing 
2000 horsepower for take off at 2700 rePeme Maximum speed of this giant 
airplane was estimated to be 367 miles por hour at 30,000 feet with a 
range of 10,000 miles carrying a 10,000 pound bomb load. 


The X3-e56 was designed to be considerably larger than the B-19, thus 
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dwarfing the B-29 and B-22. With a wing spread of 232 feet, a length 
of 163 feet, and an over-all height of 13 feet and 11 inches, the 
maximum gross weight was to ba 269,029 pounds. . 

On a mission of h790 miles, tho mammoth XB-36 could earry a maximum 
bomb load of 72,000 pounds which was unprecedented in the history of 
military aircraft. Other features of the XB-26 included à retractable 
tricycle landing gear (dual wheels); pressure cabin; dual turbo engine 
superchargers; forward upper and lower turrets, locally operated and 
pressurized and mounting 37 mm cannons two aft upper and lower turrets, 
remotely controlled and containing .50 caliber guns and 37 mm cannons 
a remotely controlled tail turret with .50 caliber guns and 37 mm carmon; 
complete radio and radar equipment, and instrament landing devicas. 

Negotiations for the XB-36 began in August 1941 with the Consolidated 
Airereft Corporation when preliminary design studies of a very heavy, 
ultra long-range bomber were requested by tha Materiel Division. Upon 
approval of these data, procurement of two experimental models, based on 
the completion of wind tunnel tests, mock-up and detailed engineering 
information was authorized. The delivary dates for the initial two models 
wre set for May and November 19llie However, due to an accumulation of 
unforeseen retarding conditions and factors, those dates could not ba 
met. Principal causes for the delay included a revision of armament 
which postponed mock-up construction and inspection; redesign of wing 
and change from a twin vertical tail to a single vertical tails problems 
arising in weight and balances control; delay in receiving engine for 
full-scale nacelle test; inability to conduct wind tests due to higher 


priorities which wera necessarily given to othar projects on production 
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prototypes. In addition a manpower shortage, especially of technical 
personnel, was constantly plaguing the project.” 

Requirements for future bombardment aircraft wera reviewed in 
a conference held at the Operations, Commitments and Requirements Office 
in Washington in March 19h. Representatives from Boeing discussed the 
suitability of current bombardmenb military characteristies and outlined 
a project for a jet propelled, high altitude, high speed bomber. As a 
result of this meeting, OC&R agreed to prepare and submit up-to-date 
requirements for all types of bombers from light to the very heavy model. 
Air Forca representatives generally believed that a nead would continue to 
exist for an improved version of a heavy bomber in the Bel7 and Beal, class K 

Tho following month, the principal military characteristics for a 
Long-range heavy bomber were established to guide the Assistant Chief of 
Air Staff, for Materiel, Maintenance, and Distribution, in planning future 
experimental projects. Requirements included a high speed of 525 miles 
per hour at an operating altitude of Àh0,000 feet; a service ceiling of 
L5,000 feet with design useful loads a range of 7000 miles with design 
useful load at operating altitude at an average speed of 425 miles per 
hour. A noxmal internal bomb load of 20,000 pounds was desired with an 
alternate internal gross load of approximately 10,000 pounds, inter- 
changeabiliby between bomb and fuel loads being essential, lLeak=proof 
range extension fuel tanks were also to be provided in addition to 
leak-proof cells, particular emphasis being placed on reduction of fire 
hazards. Defensive amament consisting of .50 or.60 caliber machine guns 
or an improved version of the 20 mm cannon were to be located in fore and 
aft turrets with such other power mounts or turrets as deemed necessary 
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to provide effective protection during performances of missions, Come 
puting sights were to be developed for these installations. 

The normal flight crew would consist of pilot, co-pilot, flight 
engineer, two radarebombardier-navigators, one radio operator, and the 
minimum number of fire control operators deemed necessary. The interior 
was to ba so arranged that efficient performance of duties over maximum 
radius of action could be achieved. The crew as well as vital parts of 
the firs control system and engines were to be protected by flak curtains 
or deflector plates, and crew mambars were to be permitted interchange of 
stations during the mission. Latest type of radar and radio equipment, 
instruments and navigational aids, emergency oxygen apparatus in case of 
pressurized cabins, adequate window defrosting and air conditioning were 
to be provided to insure maximum crew efficiency at all altitudes, in all 
flying weather conditions, either day or night. 

Tt was pointed out that those features of design that would permit 
maximum speed, altitude, stability of bombing platform, craw vision, 
flexibility of bomb load and fuel load, and the most effective defensive 
fire power were to receive primary consideration. Simplicity of maintenance, 
fueling, repair, replacement of main structural components, rebombing and 
arming also were deemed highly essential. ` 

In reviewing the progress made in planning, developing, producing, 
employing, and modifying the heavy bomber since the outbreak of war in 
1939, it is impressive to consider the miltitudinous problems and 
difficulties faced and surmounted by the Army Air Forces and tha aircraft 
industry in their concerted effort to provide à weapon of superior 


quality and performance. The VHB theory became a reality in late Zoll, 
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and throughout 1945 as B=29's pounded Japan into submission, and the 


following exercise in crystal ball gazing on the part of VHB proponents 


8 
early in World War YI took on added significance with each passing year d 


By taking advantage of prevailing easterly winds, the planes 

/8-29 ts?’ could take off from India or China, bomb Japan, fly to 

the United States, where refueling and minor repairs could be 
performed, and then fly to England via the Southern route, possibly 
bombing enemy installations in the Mediterranean on the way. From 
England, the planes would take off for the Orient, again bombing 
Germany on the way. 
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Charter VI 
INFLUSNCE OF COLB- ON HEAVY BOMBER DEVELOPMENT 


Prior to trerica's official entry into World iver II, the B-1'70 
vos riven a tric] onerrtion to determine its effectivencas in high 
altitude dovlieht precision bombing, On 8 July 1941, three Britich= 
opercted Fortresses were dispatched from an English base on a mission 
egsinst the Germon novel bese nt Wilhelmchaven, On the wey, however, 
when operntionrl altitude had been re-ched, one of the Fortresses 
was forced to sbandon the primary target becouse of excessive oil 
thrown from all enrines which froze on the toil surfeees ond fouled 
the controls, ecusing -evere vibrchions. This bomber hed to descend 
to 16,000 feet to free the controls and stop the loss of oil, end it 
eventuetly bombed Gernen airirome on 2a isl«uad off the coast, 

The other two B-17's, despite a similrr loss of oil, rereked the 
terget exes inderengently snd relensed their bombs, One crew rimitted 
missing the tart end the other was doubtful if they scored o hit, 
No flak or fichter interception wrs encountered en route or during 
the bombing rm. On the return brin, they were challensed by two 
Germsn }H-109's, one trailing astern of ons bomber while the other 
possed sheod in a climbing born and mede a quartering abtcok from 
front. The pilot of the s! 5^cked B-17 turned inbo the fiphter which 
passed without firinm = shot, zoomed to the rear, and then fell off in 
a spin, The second MB=109 followed 9 similcr onttern with firing and 
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Albhoush the Gerson firhters had been in s gcod position tọ 
receive on effective burst, the front sunner of tre B-17 couldn!t 
fire beccuce of window frosting and the side runners elso were unable 
to fire because c defechive inherphone svsten hod prevented the fire 
conbrol officer from warnins of the fighters! position, During the 
return trip to the home bere, the cupercharger of one of the Fortresses 
feiled but the bomber wes able to maintain ite eMitule. 

‘Ithoveh this firet mission wis an operstionsl failure, it 
represented a conb t test thet pointed to tbe immediste necessity 
for correction of mechoniocal cnd electrical defects encountered in 
hich altitude flying heavy bombers, Tt indicated the neel for in- 
tensive training of air crews, particularly the bombardiers, in simulshed 
combat operations with the srme type of eoviomonb, 

Reports mede by militory atteches and other cnectel military 
aviation obrervers in the belligerent countries, were received and 
used by the Mcteriel Divicion in collaboration with British ^nalystz 
in making investieetions of theca problems.  Oubstending pmong these 
were the nee3 for inecressine tho critice] altitude to arproximately 
35,000 feet, the simplifiection of controls, folly sutbonmetic carburetors, 
an improved oxygen system, efficient defrosting and de»icing devices, 
linksse between turbo conbrol end throttic, leakproof fuel tenkc, and 
automatic enrine cowl abutters.” Tt was obvious thet modifiertions 
in engines, structure, cruament, cnd srmor vould hve to be mrie on 
current projuctiion bombers cn] vrriovs charees ineorroreted in experimental 
models bered on the trend of comest experience abrosd. In the former 
crse, studies end experiments had to be exhoustively conducted to 


determine inprovements that could be sefely made without jeopardizing 
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the flow of bombers from merican nesev~bly lines to Great Britein, 


The Eurocesn Thester of Operstíiong (TO): American heavy bombers 





had been deriened ard develoned primarily for lone ronze high level 
dsylicht precision bombine of specific tareets. Consequently, criticel 
factors were speeds hich enough so that enemy fightera would pob be 
eble to fly rings sround r formation, rnd the ability to carry heavy 
Lords to extreme altitudes in order to esecne the flek which was 
lethslly effective during 1941 up to snproximately 25,000 feet, 
Ineressed envine horcenover, vrecr-driven or turbo-sumerchearged, and 
heavy armament were the early ansrera to som of there problems, 

The RAF, unconvinced of the value of davlieht precision bombing 
with four-ensine aircreit, wes extoliine the merits of safer night 
orea bombing rn} pointinr to their on ecccomplishments in thet field. 
But Ameriern cirran held to their longeaccopted bombing doctrines and 
mreintainel their frith in the vrecbiecbility of drylight heavy bomber 
employment.” Tbe RAP was further convinced that the B-17 would meke 
2 satisfactory night borher but pointed out thet ibs firepower was 
wholly inciequate for probection during daylieht missions, and that 
its bomb canceity was too light to warrant the rediuc of netion of 
whieh it wea conable. The Be24, however, they considered a supetior 
night bomber beecuse of its grenter bomb Lond end lereer fuselage 
which mde possible the inssallshion of increased defensive arnement .” 
The RAF riso believed the Be24 pneculisrly cleapteble to coc-tal Patrol’ 
for locating ond dectroyiuz enery submarines and tre German Focke-Wulf 
patrol (File200) bombers. Although tke Libcrotor bzd less defensive 
fire ond hich rltitude speed than tre B-17!s it wes still superior to 
the Germin bomber, 
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The Bel7, with which the VIII Bomber Command started its officiel 
orerations erainst oceupled Europe, rc the first of the improved combet 
model bombers end wes equipped with hervier ermovent (tail guns and 
power turrets), protective armor, rnd hed a mrezter speed and bomb load, 
A nowly designed dorsrl fin end lorger tail seve it preater stability for 
improved seeurecy in hich eltitude bombine. It slso incorporrted the 
new dmerican invention-=Autombic Flight Conbrol»-which permitted the 
bombarđier through his manipulation of the bomb sight to control the 
flicht of the airplane during the bombing run, With the-e modified bombers, 
precision bomb sisths, letezt tactical and sbrotegie theories, and a 
nucleus of trained comb-t crews, the VIII Pomber Gom-rnd set about a 
job in the sumer of 1942 which hed never been successfully eccomplished 
by either the British or the Germang--the conduct of Jerre sesle daylight 
bombing missions. 

in view of the fair suecesc of tbe RF in small doylight raids on 
Europe in iste 1941, which he} encountered strone enemy flak end ficbter 
opposition resultine in the logs of seversl Eel7's, it wac debetoble 
whether mass daylipht bombing wes feccible. Eighth Air Force lecjers 
intended to demonstrate that it could be done. Thus, during 1942 and 
1943, /.mericon heavy bombers, vith increasing tempo, fousht their way 
to vital torsets, hit them, 2nd fourht their way back to distrnt bases, 
eonstanbly horacred by + confident cré determined foe, Against these 
bombers, the Germin Luftwaffe and ground forees pitted their three«fold 
mechenism of defence (which certal borb:rinent itself hed helped to crecte): 
radar detection, intense snd eccurste anticircreft fire, and highly 


maneuverable, heavily arved fishters. Individual Jmerienn bombers, 
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fichters end decthroved, Some bewbine runs were disrupted by sxilled and 
frnatieol Nagi air combot boeties, but tte Fortrec-es and Liberrtors 
continued to strike threurn to their objectives vith increasing numbers 
und cecurcey exd vith relcbively minor losses. For the time, st lessh, 
t stretesice offensive weopon hed proved sunerior to the most effective 
forms of breticol defense, 

In this comnection, General Arnold pointed out lste in 1942 thet 
the B-17, clthücnpgh in some instences stüroked by ce mony es 75 ME-109's 
or Fi-190's, w;z ru" ei enou^h to limp back to ite bese with byüraulic 
system destroyed, control wires severed, Gunners wounded or killed, the 
co-pilot knocked out, end the plone precticolly out of control. Pesnite 
losres ^meriezn heovy bembor cttbrition hed rer-tned comearctively light 
eonsiderins the Inrge numbers of enemy fieshters shot down. Up to 7 
Decenber 1942, only 21 D-17'!s were lost cod another 25 missine in achion; 
vet the bomberc hed destroyed s totol of 301 Nozi fighters--a ratio of 
6 to 1° 

Ferh^ps tbe most imcortont development, arisine out of this eerily 
combot experience wee inerecsed fire pover, since enemy fighters were 
reckless cnd oreressive rnd pressed For their ettccks with telling 
effect despite the murdercus defensive nower of the ,50 calibers firing 
armor piercing and incendinry bullets st ihe rete of severe] hundred 
chots per minute. 

Esrly in 1943 the Kirhth Air Force aseerted tht the heavy bombers 
were still able and shell continue to knock down better then 6-l enemy 


fighters for our bombers losses . . . 4. Ha cen, however, reduce our 
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losses end grectly increcce enemy losses os soon as we huve the front 

or chin turret. The Germens ere new mokine frontal attecks almost 

exclusively eni all our recent losces heve resulted from this form of 

attack." Noce acsasults nerriy ctopred American deylighb bombing in 

early 1943, and it was only the invtailation of nose gunse-nnd later 

chin turrets=-tist relieved this critical situation in time. 

increcsing American bomber defensive srmament wes of special 

importance, beccuse the long-range eccorbinz firhber had nob yet put 

in en appecrence. Just whst constitubed "effective" firepower wes the 

subject of conzidercsble debate, study, ond experiment ztion, and, it 

wes conceded that the mere presence of numbers of guns or cannon, 

irrespective of caliber, wes not indic:tive of true firepower. Both 

the B-17 end the B-24. had to be trested separrtely end every conceivable 

consideration given to tne number of wezrons, their csliber nnd, above 

all, their loection in the airernft to assure maximum protection. A 

grert denl of stress ves placed on powereiriven turrets for IL sizes 

of machine funs senÓ cirnon. Such installaticns inclnde] Locally overated, 

remotely controlled, cnd porer boosted berd-held ncunbs. The letter 

were vieh drorevencnts ever the oricincl sinele h-rdeheld flexible guns 

of early model P-17!9, inncruch as lerrer esliber, multiple werpons 

could be nore sceurrtely controlled :rd cickted free from the clipetream 

effect encountered at hich speeds, The improved srmament inetcllations 

on the B-17€ and F did much to corrand the respect of the Luftwaffe 

fighhor pilots in 1942. In sdditicn newly developed sutomatic computing 

sights forced eneny figkberr to remzin at o rence from which their fire- 

power was comparctively ineffective, snd contributed rrently to the 
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success of heuvy tomber missicns over Germeny. 

fdvencerents in borbsardnent sirer.ft armement esince the outbreak 
of orld fisr IT hed nececsitsted the development cand constructicn of 
new testing freilities, which included indoor and outdcor firing ranges, 
cold rooms for test firing st extremely frigid temperetures, high cltitude 
pressure chembars, sight and computer testing devicec, erd alvanced 
electronic testine equipment. Since American heavy bombers bed to fight 
in both arctic and derert terperatures, 16 became mandatory to design 
armament for perfect operction in all climatic and atmospheric conditions. 
Thus, testing te-perntures heave reneed from minus 65 deerees to plus 
160 derrece Fehrenheit, end bigh oltitude crmanent operation was being 
continually studied in precsurised chenbers. New greases end oils to 
allow cmooth funelicnine of pons ot extrere operoting temperstures were 
also developed. Effects of col and bet on the thick transperenoies 
arourd windshields end turret instollations required extensive study srd 
new types were designed to offcet dumaring temperatures, And, exhaustive 
tests of fire expectrney of uns ond earmen produced innovations in 
construction and inshullation methods that nesured maximun efficiency 
eb high altitude and under concentreted eneny fighter akiack. 

The Commandant of the Air Porees School of Avplied Tucties advised 
the Commarding Gonera] of the irry “ir Forces, thet imnroverents in 
uerial gunnery vere rlso necde?. Inereesed muzzle velocity wes advised to 
increase range, flatten trajectory, and improve the percenicce of bits, 
Installation of .60 exliber puns rether then 20 or. end 37 mr. cannon 
turrets wre sucrested since the chorre of the former was about the same 
es the 20 mi. cannon but it hed a higher wurele velceity, fctter trajectory, 
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red lonrer revee, The 20 mr. hed hco much drop end the 37 mm. too 
much veicht for esticf-etory comht results. In concluding, the Commendont 
worned: "lle know that the encireers will acy 'it can't be done! with 
regrrd to much of the above. Trev told you [Generel Jrnold7 thet when 
yeu insisted on more runs and leskeproof tenis for our fiehhterre-but 
they did it, pd where would we be todev if they hadn't been msde to 
& 

do ito" 

is n stop geo bo counher the growing intensity; of German fighter 
opposition, modified E-17's were Le: vlly erred end srmored, redecionsted 
YP-40!s5, end introduced innbo tke Luropesn the ter in rid-1943 es "fichter- 
destroyerc" to eceomerny ond protect be-vy berber Porm tiono in deep 
renetration missions over Germans.” Mesouercting cs Bel/'s they flew 
in the most vulnercble position of the cerbet boxes. fithouch they 
took the German fichters by cvurprise cnd cehieved 5 t-octierl victory, 
the YP-L0's were Icter elimin' ted. The very fectures which hed rendered 
the escorting borker pertievirrly formiachle=-=two extrr .60 ecliber cums, 
exbra nrvor, exhr- e"runition, c chin turret for protection rerinet front al 
rttecks--proved detriment: ] in cetuc] comk:t cinee the borker- it was 
protectine vere ficter rfter beivp relieve! of their bomh Jo^^9 rnd 
less suscertibic to sir sline wben rn noire we demncen T Many of 
the new Cecturee incorrorrted in the YR-40, hovrever, were leber ofcrted 
to the Bali, improving ite 4¢fencive armament cnd armor urbhil lene 

e 

dictrnee Piehlers rent nvrilrble for cover protection. 

Pha rero exkeuchive rece ire -ng experiment: tion rrelied to develoving 
cunerior «rmcment ree elon te Lisd ta the improverent of oxyren systems and 


interphone comwniertions; window defrosting; de-iring ecuirments elect rie-lly 
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herted flying suite, helrets, popeles rnd rlovess: nrmored vesta for 
| o erew members: fick ecurbrins sed leskproof fuel t:nkes turhe super- 
chargers; automotie fllebt ecntrols drrpening fle sme exbeusts; inerersed 
engine borzeroer «nd cylinder eccoline; andl mny other items that go 
into the fingl mikeun of « fart, strenely crmed ond erwored, hich altitude 
heevy bember gend ite comb erew,. 
after ciendardizetion end proenrerent of new eguipmery work was 
continued by menufeeturers in collahoretion with the Msteriel Cormand 
to further improve the erbicle, Since airrlsre production vas on an 
e-senbly Line bresis, hovever, 14 vac irpracticcl to exvect frequent 
revarping of escembly lires and stil] conhinve to have an uninterrupted 
flow of bemberse to the conbet tbenters. The t5sk of modifyln: the ^irpl-necz 
Logierlly coxld not rest exclusively vithe the menifacturer. To alleviete 
the const:nhly rrowlng denenmle Por changes in combat bembers, hodifieation 
o Centers were est.blisted in 1942 throuch the coonerstion of cirline 
organizations and Irter tre eirerrft manufcoturerc. ‘Since there planes 
were destined to co to all parks of the globe, with tre be: viest need in 
the ETO, the Wodificrtion Centers made lsrteminube chinpes recording +o 
special comt:t or recerrvhicsei requirements A2 
Shortly efter the 14 Cetoker 1943 mission ^s"rinst the bellehesring 
plent st Sehweinfurt, vhen 66 imeriezn bombers wore lost out of & force 
of 295, the Eiphth Zär "orc. cümitted thet it con]8 no lenver continue 
long renee devlipnt he: vy bomber overstions ar-inst Germany bcotuse of 
the mounting hesvy losses iwored by enemy Pirchter nchion, In the tret 
air brttle which reved durine the crpresch and departure from the 
Sehweinfurh &-rcot, the Luftweffe had employed over 4CO fighters. Over 


700 sttreks hed been vrecved from cltitujes as hiph se 34,000 fect. 
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break un the formstions, ineluGinp Lobhinr rcokets ct n repre of erorox- 
imately 1000 yards, airetoecir benmbine, end radia Jamming to prevent 
comruniertions between the bombers end short renge escorting Allied 
fighters, Tha fighters Leter hrd to withdrew becsuce of limited fuel 
ofter coverine the mission for 240 miler to tke Sittert sree on the 
German borger., Wo returnine -wrrort conld te riven the bombers tecause 
of dence fogs ot fishher bicee, Unfortunate shreoerlere from the bomber 
formrtions sere immedictely etteeked by sı srrse of Germen sincle-enzine 
fighters \eni blasted out of tre sry, 4 

‘dr ctrctegists immedistely vJopted 2 poliev which demonied cona 
tinucus ard extensive fichter cover in tarset ores where the Luftwaffe 
might be -hle to e^neentr-te -n effective defensive force, This wes 
z tacit -dImiesion thet, decrite excephional imprevements in spect, 
eltdbuje, armurent, and error, even the lerrect he vv bember Pormetions 
wold prove vulnerable to Ictest eremr cir teeties ord wespons, Tt 
seemed thet the best efferic of the VIII Borher Gomm bad been decicively 
excelle? by the Germana, Pirely errival of the Ishest lont rsnse firbter 
escorts seved a critici situstion and permitted uninterrupted cont inu:tion 
of the Combined Bomber Offensive (CEC), 

In seerchine anolycic of tre oper: tienasi problems of tre American 
Tape renge hervy bomber drvliobt offensive socinet Germany the Eighth 
Air Force mede 2 nurber of modifiertion recommendrtions breed on combrt 
experience since the first bombrrdment mission in August 1942. Armor 
»rctection for engines yrs Icteled of highest irnortrnce, since most 
*embers were loct se p reculb of bethle drmere to nover plants and consequent 
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etrrepglinsg from t^e formetion. Next in jmportence wee the reduction 

d of fire and explosion bezerds. It wes concióered urgent to devise 
some method of orotecting the engines, fuel tanks and tubing, perheps 
by extinenishers atteched to engine nrcelles and fireprecfing of tanks 
and feed lines. Incressed =rrerent, including improved eunes, automatic 
eomouting devices and turret operrtion, were sbronelv urged, the type 
end locetion of armement breed primprily on the direction end relative 
effectivenecs of Center -tieeks, For example, late in 1943 the pre- 
pomierrnce of Fichter gsticeks eno nite on berwvy bomber formetione was 
frem the teil (5,6, end 7 atalock), Enemy fighters, in prrticul-r, 
pouneed upon stregplers from thet vont-pe point, rnd such attacks were 
likely to inerercre in orcvertion to the number of bombers eyuivped with 
nose or chin turrets, Almost eqwally frecnent were frontal ett acks 
(31,12 ard 1 o'clock) in wbich the enemy had tre grectest relebive 

o cavoptrse since hits from th.t dirertion were more likely to be letbzl 
to tre bomber end erey then from snv other nosition, Compored to the 
nvmber of reese mage, hits weve more often seored in thet quarter, On 
the ohber hand, side ektreks (2-/ end 8-10 o'clock) were fairly infrequent 
and the hate reletively few, 

To counterret these inhense and effective enerv eir tectins, the 
Eigbth fir Force recommented thet the fulle-t long renge protection be 
afforded to tre rear onetrent, providine c tril horret with e wide res 
of fire, Noce turrets should be inetslied to inere-ce nrobection from 
the derdiv frontal etteck, and the possibility of Adin- bhorivzertal fire 
in the nose snd tail ourdronts of the unrer br 11 turrets to elimin«te 


existing dead zones shouid be re-eynlored, 
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e £nobtker hezcrd to efficient operations was self-inflicted demcre, 


especiclly to the B-17's, e-veed by wrist gunners Pirine to the ren 
nnd hitting horizontal strbilizers ond elevators, end dinegine be wing 
tips when firings frentword, The redio-rpunner's bullets occcsionally 
nit the vertiec] st-bilizer end thoce of the bell turret suns cise 
struck the bomb bay doors wren opened. Poscible solutions to this 
bczcrd were to ineorrorrle inherruntors on weist puns or provide s 
modified wrist design. If weist puns were entirely elimineted, fire 
interruption of sone kind chauld he installed to «avoid self-inflicted 
ägmore on ony crrenrerent covering similer defense zones. 

In tre ensuing months of 1944, the linteriel Conmond directed intensive 
recegreh srd experimentction toverd colvines there critical problems. 
Mny hed alrerdy been under study for seme tire, Exheustive testing of 

o the improved fe-tures of the henvy bowbers wcn tben ccnóueted by the 
Frovine Ground Commend rt Esplin Field, In cone orses, pcrtioulerly 
in new rrmement develonments, exeerirentrlly eanipred bombers were flown 
to the Evropecn the-ter for 5rirl in cetucl cork t before extensive 
modifiestions vere mede.* 

Ultim^tely, the B-l7G emereed witb many of the exmenent features 
which the VIII Bomber Comend ureeds the Eendix chin turret mountine 
two ED erliter ups for oparstion by the bombardier; one band beld 
50 caliber starrered on either side of the nore and firine forward 
ard to the beam for use sfrinst converring frontr] attceke in ecce the 
chin turret wee shot out of cetions cn improved Sperry uprer turret with 
two .50 calibers hrvine the K-23 computine punsieht; one benfeheld .50 


ecliber ot erch enclosed weist windowestaggered=cn Ke mounts; a Sperry 
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lower boll turr-& r3th two ,50 eclibers end Ke4 sisbt; two .50 caliber 
toll euns, havinz - 110 derree zrinsth ccne of fire and using opfiien’ N-8 
;nd Ne6 cichts, Some of the B-l76!s were also ecoulrped with improved 
sunercharpers (B-22) which enve ketber bich oltitude performmnce, special 

ep devieds (AN/AFS-15) for benbing throuch the overen-t, end high 
oltituie reder elbimeters 29R-'712) 19 Shycopsn bemb b-y doors also were 
sent to tbe Eighth Lir Foree for instolletion c3 comb-t testine on severc1 
of their B-17!3,!7 

In cnother nnalysis of combrt operstions, it wes found that enbisirerrfh 
fire wns respon2ible for necrly a1] of the battle demee to the American 
hesvy bombers in iste 1943 and eorly 1944 and hed cevsed a number of 
casualties despite sirnlsne root ex crrored crew vests. The Eiehth 
Air Force Operctionel Rere-reh Section hed eetincted thet thelr dey bombers 
hed experience] ten times the damece inflicted voon the British night bombers 
which could toke evasion zetion oll the tine, even ovar the terrete The 
ability of tha E-17 and Be24 to absorb s lot of fiset ond still return to 
their bases wos considered the most vulunable military characteristic of 
these airnlenes, 

It wes pointed out, seo, thet althoush fewer Germen fighter attacks 
were now occurring, in comp_rison with the number of bombers cent out, 
these fichters wero bocomine more lethrl verbiculerly in frontal attacks 
which ceverely demored engines. From n study of the location of all 
combat hits, the Bishth Air Force recommended armoring enzines in the 
tre following order of imporbonces (1) the front rnd the cowline lerding 
edze, which sbould be of steel; (2) the underside of the engines which 
should be of sbeele- or dutolumin if weieht would not permit the use 
of the former. It wag also believed that either of there metals should 
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be ured in extending the protection beyond the underside armor, over 

the oter skin of tbe n-cello, to well behind the fire-well an} eooling 
gills, it wes propored to collect Lll evidence possible to determine 
where srmor could be s«ved elcevhere in the boubor-, in order to deoresse 
the vulnerability of the engines to rocket end cannon shells and the 

gr: dually inecressing flek, 

in view of the imminent zdopbion of fuel-injechion on engines, the 
Eighth Air Foree, alzo ravanced the rossibility of using safety fuels 
as 4 means of reducins the inflemmability of the he-vr bombers in cco"nbat, 
Ghonees necessery to convert fuel injection enrines to spark-ienition 
bezvy fuel operntion would help elimin-te the exnlosive ricks encountered 
with pesolines ct hich altitudes ond reduce the need for fuel tok pursing 
end pccoline protection, 

The relative merits of the Eritich high pressure rnd Americen low 
precsure oxypen cyctema vere niso dicenssed and grect imporíznoe was 
attcohed to reprrrting oxyzen cnj3 hydraulie equipment ond combainers to 
deere; e the fire hezcrd in oe of hits on either. Roneinflemmrble 
hydroulie finid vgs ureentbiv —Ó 

some of these critice] necds iere terporurily met chorbtly cfterwerd 
when 25 Bel7Gls equinnsd with engine rvror were diep-tebed to the VITI 
Bomber Commend for riz! 7nd aoorovol before netion wra initirted to 
supply projuchicn models with this eguipnent. 

To cid in cvoiding rocket otticck, weter injection for heavy bombers 
engines won under concurrent study by the Mcteriel Commard and was to be 


reziy abou5 Decevber 19/4. In the merntime, another method wes developed 
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to iuerecce rcoed thronch chuneinzs bhe esrburetor envichment jet ond 
needles thic inere-^ed the borrepower rotinz of the 1520 enpines from 
J200 to 1400 st 2500 Pees thus vrovidins aun ode 20 miles per hour 
et 20,000 fert. "ricr injcehion, when zvh^ilc ble, woyld vroduce en 
zdditicnel 17 piles rer nour. ? 

In the Schieinfurts b-ttle of 14 Geboter 1943, when the VIIE Bomber 
Cowrond lost more irer: h in s einvle 6:7 then ib hed lost in the first 
vix months of onervbion over Europe, it wee stcrtly cpp;rent that the 
pernetucl ctrurele Tei: cn offensive cxd defencive veonons 1-° becoming 
more inbencifiel, Phe Ceran, vell cre of their crowins inability 
to probech vibeL terreks throuchonk the Reich, were canediting the 
development of counter verrouc ond mokin: r-die 1 ehenetce in Lichter 
teebies to shop or retird the desdly effectiveness of precision bombine 
end the mioscd defensive fire rover of iveriern "hervies," The LuftwofTe 
roc emnloyin? evermr :vcoileble werron of defensive vir werfsre and 
develonint nuver onec in a deccerrte effort to brerk un hure bomber 
forsctions cri dectroyr the sobre ‘Lerc 

Durine the winter of 1942-74, he-v. bomber operrtions conclusively 
choved that prdor benbine dhrouch overe: t hed pre: tiy helpe the VITI 
Ecmber Comer to miintein moxi-w preccyre on Gorm ny cnd continue to 

eure hecovy ertrition in the Luftreaffe, exclusive of rhycicol demese 

to terects. Germen firhter crews herd to be conticntiy clerted and 
were oompellad ta opercte under the roct unfrvoroble of geckeg 
conditions. 

Neverthelesc, in the first quorter of 1944, tho totri number of 


Be17!5 lovt or drneced on eonb-t misctons re-ched the dismal total of 
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A49233--or 13 pev cenh, Cf this nurker, 566 rere shot down in combet 
ac a consteqveney of oricsline cnermy Cfirbher aubeels or Plek dorasteg The 
B-24, beecruse of i.c crocher wilnercbility, wac emmloyed on eccier and 


“a 


fewer missions, cullerine n totrl loco ov dzmoce of 1006 of whicn 230 
were downed from be ozcus.8 provioucly mentioned ,9 

Lithousn not sll of tha lerema of oir warftre in the emnmloynent of 
bezvy bowbeva have keca lesrncd in the Lurerecn theaier, roct of the major 
modific:tiens in desien, crewemt, cro crror rere -< remmit of the extensive 
combeh experience in bhith thecter and proved to te of cre! rivenkace to 
other Jceriecn air forees, 

Mediterr-ne-n Thecter of Operctions (UNQ}s -~eriecn heavy bomber 
onercbions in the Vediterrenecn thecter feed, mainly, rpceisd mteriel 
problems crisin? ous of weebher conditien? cnd temmernture cnd loecle 
fectors, Tho tremondou^ rense of ternerctuve in Afelea cnd the Misale 
Berth, vensins from 25°F in the winter ko J25°R in the sumer, toretker 
ith the cbrncive dush oA send thot penetrated org rained the encines, 
emromenk, bomb sichtc, turrets, cm obher Intrieste equipment, nosed a 
sericus pecblem for Materiel Conrmend encincers. In order to solve it, 
usb cxoludera and specicl filters were deciened ond developed, na well 
ua coverinces for envine racelleos, propellers, turretc, guns, cockoit 

22 
windshields. 


German Pirnter trehice ceninch Lhe hervy horhers in the Mediterranean 


fe 


the-ter veres in rener 1 ciniler to thoce emnloyed in the European theater. 
They freoucntly rttíieked bonbar forr tionn fror :11 evsdrenbs but the 
majority of gbbreks vere frcntil, poríicul "iy nü^3n7t the t-17!s, 
Rockebefirins fiewuerc, oir to rir berbing, decoy trebies, ma-ced formations, 
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ond vell ecoortinsied etircks vere ol] used by the Luftweffe ccainst 
forreticns over Italy in 1943.7 Thus, E-L7i's end FergdD's dient ched 
to the PMO in Iste 1942 were stendnrdized eas frr as pr<eticeble with 
those roing to otber thecterr. Devisticns from the norm for the Fortresses 
included furing control for nore and tei) fuses of Fritich borts, P-9 
bemb shackles modified for Fritish enen) purpose tombs; radio cornass 
with Cl) and 200 KC component (BC433-C)s provisions for instzlleticn of 
flare damnere; dust exolvdcre imd ve evur instrument filters; removi ble 
intake air filters; deceri camofleces and edertere for british bettery 
errts. Liberctor modifiertions were similar. 

Paeific Thecter of (perztions (PEO); Hecvy bombers vere errloyed 
in the Pacific ‘reg under contitions reneins from the intence cold and 
barrennezs of the Aleutians to the bunid, ctbiflinr best of tbe thick 
jungles of the Louthweet Facific avtcinst on ereny whore air tactics 
varied from excellent to very poor cnd whose cnbisirerr ft fire ronred 
from intence cnd seeurcte to veal cnd ineffective, 

In the Northwest Facifie, heavy bowlers of the Fleverth Air Force 
opercting in the Aleutisns fceught the weather more then they did enemy 
airercft. In the weet varicble climate in the world dense fors ord 
hich winds blew in from different dircetions simultrnecusly, hervy raing 
rede lakee or quecmires cut of Americen oir bcmes. Lodifieotion of all 
B-l7!s end E-24!s wen imow retive to keep them in operction. Aceurcte 
determination of mieriale end metheds wos escentirl to insure combet 
nerfornance in tenper-tures ac low cs minus 65°F, Borters stendine in 
such terrerrturec for z: period of six te eirbt hours bid to he enp: ble 
of being sterted with a minimun o^ delay.” Pymnieal problemo thri bed 
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to be golved were shrinx-ce of prte of tke aireroft 2 gifrerenb retes 


122 


dependinr vron rhether the vorh t: c rlumirum, ctoel, or rubber; the 
b-vGeninr of enrine oil to toners «vd the thiekenine of clycol coolant 
to jelly, Nydrsulie hore beez"e brittle cod enarred; end tires erreked like 
china. To protect the ^irplone n»crinst tbe effect of this erect cold "31 
seperate winteriz tion reoulrererts were developed, e:ch tre result of 
long ond diffieuls months of rerearch "7^ 

Tre Ustertel Comcnd crf the Cold Veather Testing Pet:chrent nt 
Ledd Fiold, Alecka, were o: lied upon to solve these prehleme in winterinction. 
Some of their mrodifie:ticns vere full clesing putom tie shutters on the 
oil resictors on of] dilution evetems a syleol vyeten of ccbin he: t with 
ensine boilers, with pining tack to 5-31 cunrer, tke bell punrer, ord 
the place dora on the ter un turret; outlets for connecting eleetricrily 
nested suits; opge "pd iceetrecd tires of tre nprire wire tyne; specicl 
nov-freesing re: ze for Lubricstine control cyctems; loccing for ensine 
rhe: cn ofl irrercion hecter3 c special hydraulic cystem; full closing 
engine cowl fl-pz; deicer boohc on pines ond horizontel rrd vertices] 
strbilizers; sunercharver regulctors opercted by oil from tbe main engine 
oll systen; windstield wirers crd deicine eycteri for the pilot esbin windors 
end the bonkerdierts obcerv.ticon windcy: provisions fer cumilicry engine 
priming with propone; losing of oil tankes ord lines except those rhich were 
self-senline, end mony others“? 

Comba exrerience in this therter nececsitated no mior modifientions 
in exmerent sed crvor, The winterized he-vy bombers were eocnble of 


counterine cny enery fichter on} entinirercft action provided by the 
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Combat missions perforred by he-rvwy bombers in the Central Pscific 
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vere prinorilly lonc rcore in cherceter tri from few rnd widely ee-ttered 
bases. Zltbourh predominantly a Novy the.ter, the Army Mir Forces was 
the strateric erm of the firh. ceeinst the Japcnese, workine in close 
support with bóhe errrier-hocsed trctiocl nevol eir orm, With the letest 
modified heavy bomberr on hend, heving srecter renee, fire poner, and 
bomb lord, tbe Seventh Air Force wes preprred to carry cn offensive 
crainst Jcpenese beres and nater-horre targets hundreds end even thouscnds 
of miles cwoy. In those lone cenfe operctions no firkter cover could 

be provided, are streng srnanent ond ormor pi ckilled runners were to 
nske up fer this leek, 

“rec bombing in this theater wac prachically mimorm. Objectives 
hod to be pinpointed end esch bomber mede an individual run. In view 
of this fcct, doponese fightera and flick were able to concentrete on the 
ship before and <fther eressine the trreet, while an intense antisirersi 
box barrere woo thrown up over the tarret itself. 

The Be24D!c firot received in the Preifio The«ter were equipped 
with five sepsarrie ,50 erliher machine pons in the nong thur making it 
difficult for the gunner, ard inpocrible for tke bomberdier, to fire 
äurins a bombing vun. Consequently an immrovisation wes mide at the 
Hewaiian depot of the Seventh fir Forces: the reer gum turret was trance 
ferred in tote to the nee, This proved so suececsful in leter comb-t 
operctions thet it ver rdopted, with impreverents, for production models 


of both the B-24 zn? GE Aa 


* 


Subseouenbly reports from the comb-t ereraa resulted in numerous 
recommendstiones to the L':teriel Compord,  Beceuco of the rrevailins Jrpsnese 


fiehter treties increrced crmor plete im the noce, the weiet, and the side 
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of tho tall comnarhments of the BD-178 mi2 desired, zc vell ts n new type 


telly turret to repleee the mifunctionine old tyne, Other armament 
sugcestions inolude? z vedezirned "eyebzll" turret simre the nrerent one 
wos too confusing, csusing cold ond cramps st Wich eltitudes; two side 


mounted .50 eclibers instecd of ones ct Jerct one .50 ecliber in the r-dio 


conprrinent rpd ro mny oc six ,20 enlibera in ihe noce, Pilots mrinteined 


thet the cubomabic flisht ecntrol eoulnment roo unsuited for formation 


bombing in the usual cdverse vesther conditions end thst the BkL7E hea 


inidesuate rence. Now linings in the celfesegline fuel trnks were revorted 


pececrory ofter only four or five vesks of ucine fuel obbained st Freific 
beses and pilots cceked for r?Oition^l celf-ceclinz bomb boy tanks, 
Frequent contrrdictions in recommendstions from combat erewnen cone 
chently plopued the Tteriel Commend's modification orearem. For excnple, 
while Bel7 virmen vere clemorine for rreater ronee es vell r5 innroved 
seli~serling tanks, the E24 pilots vere complainine th:t the installation 
of self=sealinz tanks in their plenes wos reducin? pesoline ercoacity. vd 
crain decpibe the Pact that the F-24D!s were srid to herve a limited 20,000 
foot ceiling with a full Jord, hervier srror protection vas reauired. For 
cxmarent the Liberctor crews recomrenied more .50 e-libers on s 360 degree 
mount in pleec of the over-hervy snd lesseeffective bottom turret, 
Lithoucta meny of thece rodificstion suzrostions were not peeulirr to 
tbe Feeific thezter tre econtinucd demonis for creater fuel cepscity ond 
firo power (whicb vere Leber echced by Be29 sirren) were motivrted by the 


theater ctrntesy of lone ronce--snl very long range--tacticel missions, 


ring 


which hed to be performed (until 1945) without the oid of lone range fishter 


=“ RESTRICTED 
at? 
SECH: Ip SORTA OL 


THIS PAGE Declassified IAW EO12958 


This Page Declassified IAW EO12958 
' mr ges mé p eemper) 


vadat à Ma, i 


Chapter VII 
SULMARY LED CORCLUSIONS 


In world Wer I the bomber ics e new offensive weapon, Limited in 
nunbors, orude in performance and exrployed in a desultory manner. The 
majority of hiph ren:ine army cod Drog Officers, preoecunied with their 
partieulsr srheres of comk-t onperoticns, tolieved tht the bomber was 
chiefly valuable for conductine "“wuisence’ raids end not for delivering 
decisive blows upon enery militery installations cnj industrial oreas. 
is an independent strikine vecpon, overcshsdowin* lond und navil narfere, 
the korker h:A failed to moka n lasting impression of its effectiveness 
upon the orthodox military mind. 

Leter tre wor, tre future of the hecvy bomber vas debcteble. Feerer 
peacetira coprepristionns «ud tbe return of thc neto *o "noe Lu did 
not cucur vell for Ltubidins vp a stroas vir power rith offence ~s itz 
kewrote. For ever r centwey, the Jrerioecn milii cre ne]jcy hed been cne 
of defence ond non~arerecrion, .dcqnote Irnd ond cca forces wore cceentec 
es neeeceury to protect iha carctlira cro irculcr pocsersions, but the 
fxericen people did nek dirsatly concern trereelves vate fetermining viet 
eetuelly cenctituted cdeqo«te defences, This rerrons ibi ity vrs left to 
tke rilitery ectablighrert, wd when fricticn aroe over the primry 
funeticns of the ‘remy and Nevy in n tiom] eir defente, ib was renerglly 
viewed by tbe nation i7 c "ferity" cuerrel, Thile both the rmy ord Navy 


acrecd that the oirplonc--rerticulirly the nnd bered, lone ranere hecvy 
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pedis lg e ban 
bonbereewss ersentircl to nuticnel security, they discereed over which 


branch of the cervice ciould ecabrol its development rnd employment, 
Air power wes a nev element to the Army cnd Nevy, and to thoce experts 
whose only considerrtionc for defensive plernirg hes bitherte been based 
vpon the ctrabesy "nd 6-otiez of long end cea warlsre, its future role 
yoo still questionchic. 

Det, een 1918 erd 1935, sltrourh sem. noteble cdiverecs Were mede 
in cererel fevien crd performance of the trary heury berker, there conhinued 
to exiet on unvillinerece on the nerh of Army lecdere to coneedo to this 
pirplene © pronmirert mlree in ihe defense virne of The nation. The concert 
of the evreriority of the borber over tte Lest wecrons of lard apd sec, 
veherently ingisted uron many eirmen in koth brooches of the service, 
eroused concidercble entesonism in tho ocr end Novy Depepkoenta, This 
ars portioularly trae ihen enthosicotie -ymy borber proponeple pietwed 
the functions of tke dominant defense erme on incidents] to 5 lorper -nå 
more orisine] errloyrent ef ceric] bomk-rdment thin hed yet been ests 20] icred 
on ¢ practic] and workshle basis. In 1935, with the :dvent of the Lon 
renee foureengine E-L7, the picture of niticnal defence metericlly altered 
in theory end preetice, but the Lar Department conbinued its policy of 
restrcining four-engino borkter developreut -n3 procurenent, By jure 1975, 
bowcver, a fzvorckle chenre& occurred in tbe nttitule of tke irr Denariment 
towrrü the rurehn^e of beevy borburdrert rirorzft, z1ttouch only in a 
limited desrec, .'& c rcoolk, tbo GIO Lir Foree hid onlr fourteen four~encine 
bombers in rereiee «a lube so 1 Septerber 1939 cnd it vis not until the 


eve of Vorld Ger IT thet permiseion wre crenked to nrocore rn odditicnzl 
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number of the foureenrino E-17!te-eyclucive of the oricine!] order of 
thirteen in 1935, 

In the rhyniec:l Gevelopreth of borker typer, bne i«teriel Division 
wea herdicepped for mony veers, ecpecdrliv in the late thirties, by 
limited erpropeioticne crd restrictive relicies clreed on hembrrdrent 
rezesreh ov^ development by tho Vor Perertment. Tnchility to produce a 
vrriety of exnerLverk: 1 he we bomber bite. unguedtioncbly contriluted 
to th. eriticel cirerc® situction rresented by Gonerri Arnold ecrly in 
1928, wren ke corm red Jmerienn fcursencine borhers with thore of foreien 
powers. Lith tke excention of experiments] dJevelcrnent of the APTR2 
(XE-19), shorted in 1935, rd bre ikea, which ves desicred cord produced 
in 1939, the shobus of he vy borter cxrerinentcl conctruchlon vos orcetieclly 
gton ctredstil] wren Voris usr LI broke out, 

Perhers the clectrert cppeniscl of tbe preifseth ethituje of the ZneriGcn 
people, thich elro mterially impeded tre develcprent of the hervy berber 
between 1918 ond Feer] Herbor, wes the sbe enert msde leter by General 
famold rt the Wert “oinh Militery ‘ecderw. The Unites Stslee bad rone 
throushb g period in vhieh the comren cries veres herdsphere defense, 
who ste you ning to fient, why do vou need GU thir eovipment, for what 
purposes do you reed ril thece plinec? let Lurope solve itr ovn problems-- 
ve denth need on rrmy--ve orn'h ke atty eked, tre “tlentie cnd Pacific sre 
depasscble terriers.” Then, in reference bo bevy horker developrent, he 
cketed thab the “lair Corns chorpicnine of the Jons-rengpe, multimercine type 
bes been omoly vindicrted," ond thet the drmy Air Forces hed heen built 


orcunà tbe P-17 "Plyines Fort vene, 1 
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After the outbrer' of the Enropesn irr, the reririetive ntbituJe 
of the Vier Department tov-rd ke: vy borkir developnent urã revert o grnõurl 
ohrngo, Cenerrl L-Trgb-1], the new Chief of Steff rr convinced of the 
necessity for byilding « -trene cir cover rrourd the be:vy bomber: Henry 
L., Stirson, the nev Seerebury of cer fervor militery ovieticn exronsion 
ond Ceveloprent; rnd Robcri 4. Lovett, the new “seictent Seeretrry of 
pr for ilr, Bovine keen a vorid wor I flyer, stw the imecdicte need for 
boleherine the oir defences of thea nation, In the evrly wonths of 1922, 
while Jr Corpre arð cireraft inductry lec4ers vere Irvine the fourdction 
for muss produeticn of hecvy borkers, the firet rodels to roll off the 
assembly Lina were diepetehcd to bhe United Kinedom to cvement her limited 
bomber production trich veer ebill recoverinr from the etercerine blows of 
the Eritle of Eritisin, 

49 4 result of the RIF arnloeyrent of 'mericcn he:vy borters in offensive 
strikes nrcinst Gewrrny, the potentinlities of thece cirrinnes -f a nowerfvl 
striking zeoron senineb the inductrirl reart of the enery, rere duly recomired 
in bitch militery end erecubive circles, Gonceouently, nreducticn pas stepped 
wo to n go l of 1000 wer month, snd by Cetcher 1943, thie cool woe achieved a 

Tn view of the fret tbri bhe rsiority of the he-vv bowers preduced 
before Pecrl H:rbor vor divoried to the REF, on the cvo of the Jzronere 
atticek, on Peer] Hurbor the Air Corps hid only 31 bervy bombero at strrtegic 
insulrr outoocts ord most of these were vnequirred for combrt operetions, 
Tke few thet tere not dertroved cn the ground nerforved mirreles in delcring 


enemy operetions erd preved their inherent rurpednece cecinet overwhelring 


firhter stt.cks, 
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In the hectic monthe thet followed 'merjer!s entry into the war, 
cll orposition to he-vy borber develonmemh eroducliy wenished, nnd 
every effort (^9 eonoentr-t6d upon inere-ccines tbe production of Bel7's, 
E-^4Ais and the new sunerbombere=ethe P-29 red B-32. Extensive pesecrch 
and experimentction proercems vere clse urdem ey to provide korkers pocrersing 
suoerior nilitery eborseiericbties red perforr^nce to the rr ceding models, 
sud bieb priority projects were trkinz form in the development of ultre~long 
yenge very heevy boribere dezienated o^ &he XB-26 nnd XB-25. By the end 
of 1945, tbese c:refully lrid nicns bore fruit vith the initicl Bet? raids 
en Japar proper, culminntine in tbe mruchroom growth of tbe x r-endipg 
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THE ARMY AND NAVY CONPLICT OVER THE LAND-BASED BOMBER” 

Before the advent of the combat airplane, the respective functions 
of the United States Army and Navy in national defense were well~ 
defined. It was the traditional mission of the Navy to intercept and 
destroy at sea any enemy fleat threatening the security of the nation, 
If the enemy proved superior, the American fleet was to withdraw to 
the protective zones of shore defenses and, in collaboration with the 
Amy, repel invasion and seizure of coastal areas l Normally, under 
such a system of coastal defense, no major difficulties could arise 
regarding the responsibilities of the Army and Navy,since it was 
established that Army coastal defense depended upon the maximum range 
of its land-based weapons. 

After tho introduction of the bomber in World War I, however, the 
century-old defense policies of the services underwent a substantial 
changes The Army air arm by 1917 recognized the potentialities of air 
power and was formating plans for the establishment of air bases in 
the Philippines, Hawaii, and the Canal Zone, as well as the United 
States; the Navy, with full knowledge of the Army's function in coastal 
and inland defense, had also made extensive plans to expand its air arm 
ashore.” 

in 1919 the Navy presented its projected plan for air stations 
near locations previously designated or developed by the Army so that 


% See also "Controversy Between Army and Navy on Landbased Aircraft," 
AFHD file 145.91-565, Coast Defense. 
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it could operate land~hased aircraft therefrom. Congress recognizing 
that duplication of effort might result, enacted legislation prohibiting 
the Navy from maintaining more than six hosvier-than-air stations along 
the coasts of the continental United States Kb Although this provision 
annually passed as part of the naval appropriations act, the Navy proceeded 
to carry out as far as possible its original plans to control shore- 


based bombardment for patrolling the sea lanes A 


Congress later supported the Army claim that it was being infringed 
upon by the Navy and inserted a provision in War Department legislation 
that attempted to define the aviation functions of each service. By 
the act of 5 June 194, control of all land-based operation of bombard- 
ment aircraft was assigned to the Armyaid control of all fleet air 
operations was delegated to ihe Navys” Armed with this congressional 
interpretation of air defense responsibilities, Air Service bomber 
proponents began to champion the development of superior long-range 
aircraft for coastal patrol and interception at sea of an "enemy" 
invasion fleet. The Navy immediately protested that such a tactical 
doctrine violated its longeaccepted duty of protecting bhe coastal 
sea lanes and guarding the nation on the high seas, and advocated that 
all aerial bombardment be assigned to the Naval. Air Service as part of 
its reconnaissance operations from shore stations, 

The issue of the control of landepased bombardment was reviewed 
by the Chief of Air Corps in 1927. He called attention to the persistent 
Navy effort to wrest air defense functions from the Army and stated that 
neither service could harmoniously agree upon joint defense plans, He 


complained that annual aviation budgets were independently submitted 


a oet 
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by each service and acted upon by separate congressional committees, 


132 


and that this lack of coordination resulted in excessive naval 
appropriations for its arm, thus placing the Army at a disadvantage 
in pursuing its om aviation developmmsnt. 

One phase of the Army-Navy controversy stemmed from the fact that 
the Army was organized at minimm strongth in peacetime, since it was 
the Navy that was traditionally accepted as the "first line of defense 
in time of war, Not until war was imminent would the Army mobilize to 
its required strength, protected meanwhile by the strong naval fleat and 
coastal fortifications J With the advent of the long-range bomber, 
however, Army aviation leaders could not accept this outmoded policy, 
since their defense operations were no longer restricted to the coasts. 
So much pressure was brought to bear upon Congress by both services in 
their endeavor to acquire control of land-based bombardment that a 
select committee was appointed to investigate the "Duplication of Air 
Effort." The committee cited the construction of naval air stations 
at Hawaii and Panama, and the duplication of Army bombardment and 
pursuit aircraft as cutstanding examples of the wasteful expenditure of 
public funds. It recommended that this situation be remedied immediately,” 
but there is no record of any decisive action taken to restrain naval 
air development. 

The matter of defining Army and Navy air defense responsibilities 
was referred to the Aeronautical Board in May 1927, but again no 
agreement was reachede Thus, the divergent views of the service 
representatives were finally submitted in separate reports to the Joint 
Board. In the Navy report, an amendment of existing policy was 
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recommended to permit the employment of naval aircraft "for attacking 
anemy vessels over the sea by torpedoing and bombing. General 
Patrick, the chief of Air Corps, who was the Senior Army Member of the 
Aeronautical Board, strongly opposed this recommendation as a definite 
Navy attempt to alter existing law and regulations so that it could 
acquire greater control over landebased bombardment aircraft. He cited 
as an illustration the expansion of naval heavier=than-alr facilities 
at Sand Point, Washes, which had originally been established as a maintenance 
and supply base, Yeb, in the Naval Estimate of Funds submitted for 1927, 
the construction of a large hangar, rummy, and beach had been included, 
which clearly indicated an intention to assign land-based aircraft to 
this area. Patrick recalled that in a previous meeting of the Aero- 
nautical Board in November 1926, the Chief of tbe Navy Bureau of Aero- 
naubics had deelared that the Navy should be charged with all land-based 
operabion of bombardment and pursuit aircraft in order to provide unity 
of air command and to assure adequate coast defense, 

The Assistant Secretary of War for Air F, Trobee Davison supported 
General Patrick in this review of the long-standing Army-Navy conflict 
over air defense. Subsequently the Judge Advocate General John A. Hull, 
rendering an interpretation of the legality of the much-disputed law 
segregating coastal air defense responsibilities, advised that the 
clause in question constituted "general legislation of contiming 
application" and therefore could be enforced... In view of this ruling 
the responsibility for compelling the Navy to discontinue its unauthorized 
duplication of Army air effort was placed squarely upon the War Department. 
Brig. Gon, J. E. Fechet, Assistant Chief of Air Corps, urged that 
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immediate action be taken and, if necessary, that the War Department 
sponsor further legislation to strengthen its cases He reiterated 
Patrick's warning that the Navy was increasing its land-based bomber 
and pursuit aircraft in preparation for assuming control of Army defense 
functions P 
Although Air Corps leaders continued to complain about the secondary 
role of their component in the Navy-—dominated national defense picture 
no deliberate action was taken by the War Department. Thus, during the 
date twenties and early thirties, despite the exchange of numerous 
memoranda and studies, meetings of the Aeronautical and Joint Boards, 
occasional compromises, and strong words exchanged batween high ranking 
Army and Navy officers, the issue renained unsettled. Meanwhile Air 
Corps investigators discovered what seemed to be a careful Navy plan te 
oust Air Corps combat units from coastal air bases JP The first evidence 
of this plan came to light in August 1930 when Secretary of War Patrick J. 
Hurley received a copy of a letter sent by the Navy Department to 
President Hoover, containing severe criticism of the Army air defense 
programe. Shortly thereafter, the Secretary Hurley refuted tha statements 
made by the Navy and outlined to the President the unsatisfactory status 
of coastal defense. He blamed the confusion which surrounded Army defense 
responsibility on the aggressive Navy attitude and deplored the latter's 
unchallenged land-based aviation development since the passage of the 
Act of 1920, Immediate steps must be taken to correct the situation, 
he stated, or the entire national defense system would be jeopardized, 
Accordingly, on 9 January 1931, the Chief of Staff, General Douglas 
MacArthur, and the Chief of Naval Operations, Admiral W. Ve Pratt, reached 
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a mutual agreement based on the congressional statute of 1920, By 
this agreement the air force of each service was to be "free to develop 
within well. defined limits and each with a separate and distinct mission. * © 
in his annual report a few months later General MacArthur defined the 
agreement in these terns Ji 
Under it the naval air forces will be based on the fleet and 
move with it as an important element in performing the essential 
missions of the forces afloat. The Amy air forces will. be land 
based and employed as an element of the Army in carrying out its 
mission of defending the coasts, both in the homeland and in 
overseas possessions. Through this arrangement the fleet is 
assured absolute freedom of action with no rasponsibility for 
coast defense, while the dividing line thus established enables 
the air component of each service to proceed with its own planning, 
training, and procurement activities with little danger of duplicating 
those of its sister service. 
Despite MacArthur's conviction that the question of coastal air defense 
was settled the Navy continued to develop its land-based aircraft, 
expansion of naval air stations continued, and the Nevy employed bombers 
under the guise of "torpedo" and “patrol airplanes. 
Early in 1934 the Army members of the Aeronautical Board, in 
reviewing naval aviation estimates for the next fiscal year, charged 
that the inclusion of patrol and torpedo planes not only violated the 
Pratt-MacArühur agreement but the Naval Operating Policy as well. 
When the Navy Bureau of Aeronautics objected to this allegation the 
Board wrote soparate letters to the War and Navy Secretaries requesting 
1$ 
& decision, Meantime, the Air Corps charged that naval air units had 
gradually infiltered into Army air stations at Rockwell Field, Bolling 
Field, Iuke Field, and Fort Lewis, and were maneuvering to astablish 


I 
units at Langley Field, Mitchell Field, Albrook Field, and France Field. ? 
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o Later in that year, the long dispute between the Air Corps and the 


Navy Department received an extensive airing in the private hearings 
conducted by the Federal Aviation Commission. Secretary of War George He 
Dern invoked the air defense policies established by the Joint Board, 
while Secretary of the Navy Claude A, Swanson criticized the Army's part . 
in the systom, repeating many of the issues previously discussed and 
placing special emphasis on limiting Air Corps aircraft development to 
those types required for land operations against &0 enemy engaged in 
ground warfare, o 

Between 192l. and September 1939, the dispute over air defense 
renéined unsettled, each service continuing to expand its aviation 
facilities to the full extent of annual appropriations. En joint committees 
and board meetings, although there was crowing svidence of attempts 

o bo coordinate aviation problems (especially those regulations covering ’ 

joint action in case of war), friction arose when the Navy insisted upon 
assuming responsibilities lawfully charged to the Army. The Air Corps 
studies the Naval Appropriation Bil for 1937 and, at its request, the 
General Staff was informed that the Navy had requested 753 twin-engine 
and six four-engine patrol bombers to bs used for coastal reconnaissance 
and protection of the saa lanes Tou the Navy continued to ignore 
the Army's authorized control of land-based bombardment. 

Eariy in 1929 the Plans Section pointed out that the Navy had 
eight air stations within the United States, ons other under construction, 
and four additional ones recommended to Congress for early development. 
This program, the Chief of Flans declared, directly violated the Act of 


1920, an act interpreted by the Navy, he said, as ‘just so many useless 
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words. Six major naval air bases (three on the east coast and three on 
the west coast) were preparing to handle from 22 to 27 heavy bombardment 
squadrons. He recommended, however, that no action be taken by the Air 
Corps to prove duplication of bombardment effort, since it would be 
difficult to disprove the Navy's statement that the patrol (bombardment) 
airplanes were needed for longeranga reconnaissance with the Fleet." 

Because of the geographic and strategic isolation of the United 
States, the connection betwaen sea power and air power was intimate. 
initial air force operations, in case of an attempted enemy invasion, 
would ba concerned with the sea and not with the land, and it was 
important that the Navy be able to deploy air power as well as sea power 
over the vast ocean areas that it was required to control, The main 
point of contention between the Army and the Navy air defense policies 
lay in the Navy claim that land-based bombardment operations were 
necessary for ranging far over the sea lanes to protect coastal shipping 
and to attack enemy vessels. Both services were highly mobile and if 
provided with the proper bases, the Army Air Corps considered itsslf 
immediately capable upon the outbreak of war of undertaking strategic 
offensive operations over water, despite the Navy belief that this 
violated Navy responsibilities of coastal defense and disrupted unity of 
air command. 

Although there was an increasing appreciation between Army and Navy 
air officers of the necessity for close cooperation and coordination 
between aviation components, the rivalry for air defanse control 
prevented its full expression, The Air Corps realized that the 
possibility of joint air operations in conjunetion with the ground forces 
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o on the continent was somewhat remote and that a joint plan for full 


utilization of sea power and air powsr was of far greater importance, 

But with the Navy strongly enphasizing its superiority in the role of 

national air defense, Army airmen feared that their service was being 

subordinated to a peacetime role of interior air police force. Their 

persistant effort to warn the Har Department of the impending deterioration 

of the Air Corps was motivated, according to the record, by a desire to 

maintain the rightful position of the service in the air defense picture, 

and to prevent Navy duplication of land installations and combat aircraft, 

so that on "Uday" Army aviation would bo capable of performing its 

vital mission of protecting the nation. 

With the outbreak of war in Europe the Air Corps ettempted to 

reach a closer accord with the Navy as to their respactive air missions 
o in the event of American entry into the conflict. General Arnold, Chief 

of Air Corps, submitted to the Joint Air Advisory Committee a strategic 

guide to facilitate this matter. Based on the provision of Army and 

Navy joint action as prepared by the Joint Board, it contained the 

following missions, in the order of their priority: 


(1) Deny establishment of hostile air bases in the Western 
Hemiephsre « 


(2) Defeat hostile air forces that may be established in the 
Western Hemisphere by air action against their base estab- 
lishmenta, 


(3) Oppose the operations of hostile air forces by fighbing in 
the sir. 


(h) Operate against hostile expeditionary forces threatening 


landing on our shores by destroying troop transports and 
supply ships. 
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(5) Operate in close cooperation with the other arms of the mobile 
Army in the conduct of land operations. 

Although the Navy members of the Committees agreed to the above 
provisions in a subsequent meeting, they later repudiated the agreement 
disclaiming any prior knowledge of the subject, despite the evidence 
recorded in the minutes of the meeting. This repudiation was brought 
to the attention of the War Plans Division. The Chief of Air Corps 
contended that in order to avoid further duplication of effort the 
Navy should reconsider and accapt the repudiated agreement to provide 
smooth and efficient performance of national defense operations. It 
was not, however, mandatory that the Navy acknowledge acceptance of the 
principles as outlined since they simply indicated the methods the Army 
intended to follow in carrying out its duties and responsibilities toward 
accomplishment of its mission. General Arnold further suggested a 
"showdown" with the Navy to clear up the situation but advocated if the 
decision should be unfavorable that the accepted principles of Air 
Corps employment, which had been approved by the Chief of Staff, be 
adopted and pursued, . 

In the ensuing months of 19l0 and 19h1, each branch of the service 
concentreted upon maximm development of their sir components and 
engaged in joint training exercises and maneuvers within the limits of 
their relative funetions, Although little conflict in policies 
pertaining to dual responsibilities in national defense was evident, 
thers axisted an undercurrent of friction and criticism at various levels 
of command. Thus, in connection with the parformance of sea coast 
recomaissance Army Commanders were advised that in order to prevent 
infringement upon the Navy responsibility for conducting "off-shore 
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patrol" the missions performed by Air Corps airplanes should be 
referred te as "tactical reconnaissance.” Concerning the proposed 
drafts of preparations for joint operations in the Far East, Hawaii, 
and Alaska, Lt. Cols He Le Georga felt that it ovor-emphasized Navy 
operations at the expense of the Army mission. Further, he stated, that”? 
the augmentation of the Army Air Forces is assumed (per the 
draft) to be important in making increased air strength potentially 
available to support naval operations, and in strengthening the 
power of the fleet for offensive operations . . . . The proposed 
draft therefor /sic/, gives the Army and Navy commanders concerned 
an incorrect picture, in that it presents but a parb and not the 
whole. 
Pointing to the "lessons cf Norway, the action of the British fleet 
(as such) in the evacuation of Dunkerque, the impotence of the British 
Mediterranean Fleet at Crate," Colonel George went on to charge that the 
Navy would make every effort to gain control of land-based bombardment, 
and that every concession made to the Navy in subordinating the AAF to 
its control, would strengthen naval claims to control of air force 
operations and coast defense.” In an attempt to provide mora amicable 
relations between the two services Brig. Gen, Carl Spasbz on 7 November 
19). sent a list of instructions to the Commanding General of the Air 
Force Combat Command for his guidance in fulfilling the Navy Western 
Defense Plan No. 5. The Commanders of Army Air Forces engaged in the 
North Atlantic and southern coastal frontiers were to "confer with and 
prepare plans in cooperation with the appropriate naval commander .. ee H 
and to “participate in such cooperative and supportive operations as are 
essential to affording the Navy real assistance in performance of the 


latter's assigned tasks in the actual or suspected presente of German 


28 
or Italian Forces.” Roth sarvices gradually racognized that it was 
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essential for air unitis of the Army to perform air reconnaissance over 
the sea in the interest of combat efficiency. In this connection, ihe 
Joint Board had prescribed that no restrictions be imposed upon the 
complete freedom of the Amy or Navy to utilize against an enemy the full 
power of all available aircraft and any and ali facilities that might 


be necessary to make that power effective. 


On the eve of the Japanese attack on Pearl Harbor the Commanding 
General of tha Air Force Combat Command was delegated complete responsibility 
for the preparation and execution of air plans for the defense of the 
continental United States. This included authority for "purely Air 
Force plans,” combined operations of air and greund forces, and "joint 
air support plans prepared by Commanders, Naval Coastal Frontiers and 
the Comnanding Generals of appropriate Air Forces, Immediately after 
the attack General Spaabz directed that action be taken immediately to 
place Army, Navy, and Marine Corps Aviation based in the continental 
United States under one commander, Yet, with the subsequent removal 
of Army and Navy Commanders at Pearl Harbor the controversy flared anew, 
and to such an extent that Secretary of War Henry L. Stimson sent out 
a personal order +o all commands of the Army in an effort to prevent 
irresponsible criticism and unfavorable comments regarding actions 
taken by officers of either branch. Stimson stated that such conduct 
by Army officers would not bo tolerated, since "cooperation and 
coordimtion between the two services can only be obtained by mutual 
respect for each other ani each other's efforts, All cooperation with 
the Navy should be carried out wherever necessary, freely, willingly, 


and completely. We are all in the wer ege and have but one 
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purposs--5ho wiming of the war. 
In the months after Pearl Harbor, the Army and Navy were primarily 
concerned with building up their respective combat but this activity, 
too, led to further clashes. The Navy requested transfer of approxi- 
mately two hundred Be2's and nine hundred Be25's and B-26's to their 
air arm, a move which Col. H. L. George described as "suicidal to our 
own, air program" considering the paucity of these planes for the Army's 
own. use 7 Again the next month the Navy requested delivery of some 
four hundred B-@'s and nine hundred Be25's, then scheduled for the 
Amy Air Forces, to the U.S. Fleet. A lengthy correspondence ensued 
between General Arnold and Admiral King in which ths various Army and 
Navy interpretations of the Act of June 5, 1920 wera reinvokeds’* No 
decision could be reached, however, and instead of furthering the 
mutual war effort the discussion was in effect accomplishing no more 
than a revival of old differences between the two services. General 
Marshall took cognizance of this fact and on 2 April 1942 proposed to 


Admiral King the following working agreement CH 


Arny heavy bombardment forces in Hawaii will be increased 
two full groups .... One of these groups will be attachad to 
the Pacific Fleet on a permanent basis for the emergency, unless 
sooner released by the Navy 
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Army bombardment units will be supplied to Naval forces in 
accordance with agreements for unity of command or operational 
controle Other suitably located, Army bombardment units will 
continue to operate in support of, or in lieu of, Naval forces. 


Despite this proposal by General Marshall, the controversy continued 
and rumors abounded. Lt. Gen. Davenport Johnson, Commanding the Caribbean 
Defense Command, in October 19h2 mentioned these rumors (that a large 
part of AAF equipment, mainly long-range bombers, was to be turned over 


to the Navy for its operations) to Ganeral Arnold. Johnson deplored 
g miri ver qeu. 
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this possibility, pointing out that the nation could not afford to 
support two air forces. He indicated that tho development of air power 
should ba consolidated under one head who should be on an equal status 
with the Army and Navy Chiefs. Ths events of the war up to that time 
had convinced him more than ever of the necessity of such a sot-up, 
Since "ayen a country as rich as ours cannot afford a dispersal of air 
effort, ^ General Arnoid admitted that tha rumors regarding the Navy's 
attempt to acquire AAF long-range bombers were "unfortunately true! and 
that the Navy had been in a measure successful. He reiterated a former 
opinion that the splitting of the air forces would result in their being 
relegated to a subordinate or supporting role, The air lessons of the 
war, he declared, were plain and unmistakable; the struggle to build up 
the Army Air Forces so that tha goal of mass employment could be success- 
fully achieved would continue to be the main objectives Arnold stated 
that “we are battling to attain it in the face of many odds, including 
contimed and persistent demands from the Navy for diversion of land- 
based aircraft, 7 

In 19h5 the problem of the allocation of heavy bombers to the 
Navy took a turn for the better, the main reason being increased 
production and the consequent increasing satisfaction on the part of the 
Army with the progress of their own expansion programs?” Tndeed in 
December 193 the Navy's estimated needs for airplanes through 1945 
included no increases in heavy land-based bombers and a decrease in 
medium bombers ” 

By the middle of lol with the war at its height in all theaters 


service differences rapidly bec submerged in the larger tasks at 
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at hand. In 3 memorandum from Cole Le Me Guyer in the Pacific theater 
for example increased coordination and cooperation aro finally a 

reality. Citing the Carrier Task Force strikes against the Palaus 
Islands and Truk, Colonel Guyer stated that "Navy operational plans . . e 
called for close coordination with AAP operations. This coordination 

was readily accomplished. * And, as an example of unified command 

and close collaboration of Air and Naval Forces, General Kuter pointog to 
Admiral Halsey's command in the South Pacific Zone, which consisted of 
“American naval, marino, and land forces, each with its own separate 

air service," In the composition of his headquarters, "the Commander 

was an Air Corps General e e ə, his Chief of Staff was a Captain of 

the Naval Air Service, and his Senior Operations Officer a Colonel of 

the Marine Air Force, This principle of intermeshing the verious services 
was observed throughout the chain of commard and responsibility, and under 
this unified command the operational units were rapidly losing tha 


consciousness of their original Service differences." 


REST RTETED 
JESBREBY- L4 TIPO! 


ed dii! 


THIS PAGE Declassified IAW EO12958 


This Page Declassified IAW EO12958 


“BAIL i en 
NI dg 


Appendix B 
BOMBER CHART 
symbols 
(1) Maximum Range (Normal Bomb Load) 
(2) Radius of Action (Approximate) 
(3) Operating Altitude 
(lh) Service Ceiling 
(5) High Speed at Operating Altitude 
(6) Cruising Speed at Operating Altitude with Normal Bomb Load 
(7) Maximum Bomb Load 
(Si Normal Bomb Load 
(9) Armament 
(10) Armor 
(11) Normal Crew 
(12) Dimensions and Gross Weight (War Maximum) 
(13) General Description of Airplane 
Date 1918 
A. Martin WB-2 2 angines L00 hp each 
1. 00 mi. 7. 1,500 lb, 
2, 380 mi, S. 1,000 1b, 
De 1,790 ft. 9, 3x 050 cal. 
h. 13,000 ft. 10. None 
Be 98.5 mph Li. 4 
6, 85 mph le. Span -T71' ow 
Lengthell.? o" 


i15. 
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Height-ll! Oo" 
Weight-19,075 lb. 


Biplane construction; fabric covered wings and fuselage; fixed 


four wheel Landing gear and tail skid; twin rudders; gun in- 


stallation in nose and rear cockpit with a tunnel gun under 
fuselage operating from rear cockpit; external bomb racks. 


Date 1921 
B. Barling NBL-L & engines 
l. 4335 mie Te 
2. GL ei, CH 
5. ly, 000 ft. 9, 
le 20,000 ft. 10. 
5e 945 mph ll. 
6 61 mph Le. 
annm 


bien. 
3 5b ded "up ar v | tae 3 "pi w 
as 


520 hp each 


8,000 Lb. 

5,000 1b. 

7 x 4,50 cal. 

Nona 

11 

Span -120' of 
Length- C5! Ott 
GK 
Weight= 41,000 lb. 


17  Mrsnabciiea, ` - 
2 3S. oat. d MM AS twice = 


THIS PAGE Declassified IAW EO12958 


E. 2 


This Page Declassified IAW EO12958 


age HK Lm gëeent Us 
13. Triplane (or 2-1/2 plane) with wings of wood and fabric construction; 

o fuselage built in sections and of semi-monocoque type, strengthened 
py longerons, bulkheads, and veneer; landing gear consisted of two 
"5rucks,! each of which had dual wheels on front and rear axles; 
semi~retractable nose wheels; four vertical rudders and fins, the 
latter forming the interplane struts of the stabilizers; guns 
operated from five cockpits located in front, sides, and rear, with 
tunnel guns in bottom, front, and rear; external bomb racks, 


eer ppg iP E ERE cg cs Sn Are PS PS si Se NN 


Date 1950 
CG. Keystone BA 2 engines 520 hp each 
le 510 mi. T+ 2,196 1b. 
2, 362 mie &, 1,995 lb. 
5. 5,000 ft, 9. 2x 030 cal. 
e 12,700 fi, lo. None 
5. 102 mph i. 5 
6. 76 mph 12. Span e Zu Sp 


Length — Jër 10" 
Height — 15! 9" 
Weight - 12,79 1b, 


13. Biplane construction; fabric covered wings and fuselage; single 
rudder; two wheel fixed landing gear and tail wheel; guns in 
o nosse, rear cockpit, and im tunnel arrangement beneath fuselage; 
external bomb racks. 





Date 1952 (B-l10-8 1955) 


De Martin B-lO 2 engines 675 hp each 

1. 507 ni. Te h,580 1b. 

Se 2580 ni, 8, 2, 260 lb, 

Ze 14, 500 ft. 9. 5 X 20 cal. 

lie 21,000 fte 10. None 

5. 207 mph 1l. 

6 178 mph 12. Span = 70" GR 
Length = 45! 38 
Height ~ i11!  O' 


Weight ~ 13,357 lb. 


13. Midwing monoplane of all metal construction; monocoque fuselage 
with corrugated top and bottom surfaces, smooth skin interior; 
smooth skin wing with metal surfaces to rear spars; fabric covered 
trailing edge, slevator, and rudder; gun turret in front cockpit; 
bombs carried internally; retractable landing gear and tail wheel, 


RESTRIC 
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o E. Boeing XBe«17 
1. 2,260 mi. 
2. 700 mi. 
2, 14,000 ft. 
bh, 30,600 ft. 
D. 256 mph 
és 228 mph 


- t i ; ' 147 
| pate 1925 ribs ca ef mmt 
l, engines 850 hp each 
Te 1,000 Jb. 
g. 2,500 lb. 
9, 5 x «50 cal, 
l0. None 
i. ó 
12. Ban  - 105! 9t 


Length - 68! h4" 
Height = 18t 3” 
Weight - 31,855 1b, 


15. A11 metal midwing monoplane with aluminum alloy stressed skins 
semi-monocoque fuselage consisting of longitudinsi and circum- 
ferantial stiffeners, bulkheads, and smooth metal outside skin; 
retractable landing gear and tail wheals air brakes on wheels; 
wing flaps and control tabs; flexible guns installed in nose, 
ons above and below the fuselage, and in streamlined “blisters” 
on sides of fuselaga, ali manually operated. 





Fa 
Bosing B-17G 


o Le 3,630 mi, 
2. 2,702 mi. 
2, 25,000 ft. 
« 35,000 ft. 
5+ 295 mph 
be 250 mph 


Date 1943 
h engines 
Te 
&, 
9. 


1200 hp each 


6,000 lb. 

2,500 15, 

15 x 4.50 eal, 

Flak curtains for crew 
9 

Span «103! Op 
Length - 68! In 
Height = 19! 1" 
Weight = 56,000 Ib. 


15. Similar io XB-17, except that armament has been modified to a 
chin turret, top turret, ball turret, rear turret, power operated; 
redesigned empemage surfaces; new type engine turbo superchargers; 
daicing system; oxygen aquipments wing fuel tanks; self-soaling 
fuel tanks; external bomb rack available; complete radio and 
navigation equipment; life raft. 





THIS PAGE Declassified IAW EO12958 


RES STARTED 


OVE Pha us aee äi "` 


Somme rot 


— 


Ge 


13. 


H. 


15. 


This Page Declassified IAW EO12958 


Oe Tt malay 
SE Pre ees eet ni 
Date 1938 
Boeing B-15 Àh engines 1000 hp each 
Le 2,800 mie T» 12,000 ib. 
2. 2,950 mie g. 2,500 lb. 
» 6,000 ft, O. 6x .20 eal. or .50 eal. 
hl. 18,500 ft, 10. None 
5. 200 mph li. 10 
6. 145 mph 12. Span elt on 


Length - 87? 11" 
Height — 18! 5" 
Weight - 70,000 1bs. (approx.) 


ALL matal, midwing monoplane; retractable dual-wheoled landing 
gear; wheel air brakes; wing flaps and control tabs; heating and 
ventilating system; deicing installation; fire protection 
apparatus; automatic pilot; sleeping and living accomodations 
for normal crew; radio direction finding equipment; machine gun 
stations in nose turret, top turret, and in four streamlined 
blisters” on side and bottom of fuselage. 


Date 190 
Consolidated XB-9 hk engines 1200 hp each 
1. 3,000 mi. S 2,500 1b. 
2. 2,250 mi. 9, 7x «50 cal. 
5. 15,000 ft, 10. None 
lie 51,500 ft. Tie. 6 to S 
5, 310 mph 12, Span  -1i0! On 
6. 230 mph Length = 67' ef 
7. 8,960 1b. Height - l7! 11" 


Weight ~ 56,000 lb. 


All metal, high-wing, cantilever type, monoplane; wing in three 
Soctions and d nsw airfoil design, having straight taper and 
high aspect ratios fuselage of alumimm alloy, monocoque design, 
with flush riveted skin; twin rudders and fins; retractable 
tricycle landing gear; three-bladed, fulle-feathering hydromatic 
propellers; hydraulically operated wing flaps, brakes, and bomb 
bay doors; guns located in nose, in turrets on top and bottom 
of the fuselage, and in the tail, 
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QU t i D. 
MIN ee 
Date 19h, 
i. Consolidated B-2J l. engines 1200 hp each 
le 2,601, mi, T« 128,800 lb. 
2. 2,910 mi. Se 2,500 lb. 
2e. 25,000 ft. 9. 10 x .50 cal. 
h. 28,000 ft, 10. Flak curtains for crew 
Be £97 mph li. 8 
6. 177 mph 12. Span =- 110! OỌĦ 
Length - 67! Sp 
Height - 17! 14" 
Weight = 61,000 1b. 
15. Similar to XB-24 except that this model has new typa turbo super- 
chargers complate radio system and naviration equipment; automatic 
pilots; new nose turret, power operated; improved fire power; 
double bomb bay doors. 
Date 1939 
Je Douglas 72-19 À engines 2,000 hp each 
1. 5,200 mi. 7e 36,000 Lb. 
2. 25,900 mi, É. 2,400 1b. 
5. 15,700 £ft. De 6x 240 Cale, 5 X 50 Cale, 
Le 25, 000 ft. 2x 37 mm. cannon 
5. 204 mph LO. None 
6. 160 mph 11, 10 
l2. Span ~ ela! Ov 
Length = get oa 
Height - heat on 
Weight ~ 160,000 1b. 
13. ALL metal, low-wing monoplane with swept back leading edge and 


training edge wings; single fin and rudder; retractable tri- 
cycle landing gear; power driven turrets in nose, upper front 
&nd rear, lowor front and rears tail gun manually operated: 
sleeping and living quarters for normal crew; geared engine 
supercharger; constant speed, full feathering propellers; wing 
flaps and control tabs; automatic pilot; radio and navigation 
equipment » 
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Date 1914 
K. Boeing YB-29 l, engines 2,000 hp each 
1. 4,52) mi. 7» 16,000 lb. 
2. 3,393 mi. 8. 2,000 lb. 
5. 25,000 ft. 9, 10 x .50 cal.; 
he 32,100 ft. lx 20mm, cannon 
5. 468 mph l0. Pilot, bombardier, and 
6. 250 mph fire control operators. 
11. 1e 
12. Span  - Mj! 3t 
length — 99! Ot! 
Height — 27! Om 
Weight ~ 105,000 1b. 
13e All metal, midwing monoplene with alurinum alloy stressed skin; 
retractable tricycle landing gear; pressure cabin installation; 
engine turbo superchargers; hydraulic brakes; wing flaps and 
control tabs; three bladed, full feathering, constunt speed 
propellers; guns located in remotely controlled turrets in upper 
front and rear, lower front and rears cannon in tail turret. 
Date 19h. 
Le Boeing B-29 l, engines 2,900 hp each 
Le 1,100 mie 9, 10 x +50 Cale, 
2. 3,200 mi. i x 20 mm, cannon 
le 28,000 ft, fire control operators. 
2. 361 mph 11. 10 
És 270 mph 12. Span e Ur Of 
7s 20,000 lb. Length = 99! OQ" 
&, h,000 1b. Height - 27! 9" 
Weight = 145,000 1b. 
150 Similar to Y5-29 except for following modifications: three 


pressurized compartments (fore, aft, and stern); central fire 
control system with sighting ststions in nose, tail, top, and on 
both sidos; turrets in upper front and rear, lower front and rear, 
and tail; complete radio and navi-ating equipments special design, 
full. span flaps; improved bomb bay doors: four—bladed full 
feathering, constant speed hydromatic propellerss engine-driven 
electrical systems self-sealing fuel tanks. 
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Date 19h, 

M. Consolidated B-32 i. engines 2,200 hp each 
Le 5, G25 mi. De 10 x +50 cal. 

2. 3,918 mi. 10, Pilot, bombardier, and 

34. 25,000 ft. fire control operators 

he 30,700 ft. 11. 8 

5. 260 mph 19. Span 155! Op 

6: 270 mph Length = 82! lit 

Te 20,000 1b. Height = 28! O0" (Tread 

& 5,685 Loe height is 33! or) 
Weight - 123,250 1b. 

12, High-wing, single tail, all metal semi-monocoque construction; 
eabin supercharging installations turbo superchargors; guns in- 
stalled in nose turret, front top turret, rear top turret, lower 
ball turret, and tail turret, all remotely controlled from computer 
stations; retractable tricycle landing tear; radio aquipment; 
automatic pilot; s:lf-sealing fuel tanks; wing flaps and control 
tabs. 

Date 19h5 
Na Northrup 8-35 h. engines 3,000 hp each 
1. 5,200 mis (este) 9, $x 050 cals, 
2. 2,900 ri. (est.) 2x 37 mm. cannon 
3. 35,000 ft. 10. Fuel (60%), crew, and engines 
h. 10,000 ft. 1l. & 
5. 386 nph (est.) le. Span =- 172' O* 
6. 290 mph Lenzth ~ 53t om 
T. 32,000 lb, Height =~ 19' 3% 
8 10,000 Lb. Weight - 161,40 lb. 
13- All metal, flying wing (tailless); submerged engines driving dual 


rotation propellers through long drive shafts; retractable tri- 

cyole landing gear (dual main wheels, single nose wheol); pressurized 
crew compartment; dual turbo-superchargers; four eight-pladed 
propellers, full feathering, constant speed; central fire control 
system with Sighting stations upper and lower wing, nose, and tails 
turrets in upper wing, lower wing, tail, all guns flexible and 
remotely controlled from sighting stations; complete radio and 
navigation equipmonts automatic pilot, 
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Date 1945 
Consolidated XB-56 6 engines (pushar) 2,000 hp each 
i. 10,000 Wie 9. & x 50 Cale, 
2. 7,900 mi, 6 x 57 mm, cannon 
3. 50,000 fte 10. Crew and engines 
lie 40,000 ft, lle 9 
5. 372 mph (este) 12. Span e 220! Qt 
6. 279 mph (est.) Length = 164' os 
Je 72,000 1b. (for h,790 mi.) Height =~ L5! 11* 
Z. 10,000 1b, Weight - 269,039 lb, 
All metal, high wing, single tail, pusher type monoplane ; ra= 


tractable tricycle landing gears pressure cabins self-sealing 
fuel and oil systems remotely controlled power operated guns; 
forward upper and lower fuselage turrets, locally operated and 
pressurized; aft fuselage turrets and tail turret; complete 
radio and navigation equipment; automatic pilot; dual turbo 
superchargers; instrument landing devices. 
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AAC 
AAFPGC 
AAG 


AC/AC 
Ac/AS 


ACB 
AG dun 
Ac/S 
AO den 
Acts 
AD/AS 
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Arny Air Cerps 

Army Air Forces Proving Ground Command (AFPGC) 

Central Files of the AAWHQ, formerly under juris- 
diction of the Air Adjutant General, 

Assistant Chief of Air Corps 

Assistant Chief of Air Service; Assistant Chief of 
Air Staff 

Air Corps Board 

Assistant Chief of Materiel Division 

Assistant Chief of Staff 

Assistant Chief of Supply Division 

Air Corps Tactical School 

Assistant Director of Air Service 

Atr Defense Command 

American Expeditionary Forces 

Air Force Air Materiel Command 

Air Force Combat Command 

Air Foree Diractorate of Military Requirenents 

Air Force Historical Division 

Air Force Requirements, Directorate of Bombardment 

Air Forces School of Applied Tactics 

Adjutant Genaral 

Air Proving Ground Command 

Air Staff 

Air Service Command 

Assistant Secretary of War 

Air Technical Section 

fir Technical Service Command 

Air War Plans Division 


Chief of the Army Air Forces 

Chief of the Air Corps 

Chief of Air Services Chief of Air Staff 
Caribbean Defense Command 

Chief, Engineering Division 

Ghief, Experimental Engineering Section 
Commanding General 

Commanding General, Staff School 

Chief, Information Division 
Conmander~in-Chief 

Commander-In-Chief, Pacific Ocean Area 
Chief, Materiel Division 

Chief ef Naval Operations 

Gentral Pacific Area 

Chiaf, Plans Division 

Chief, Plans Section 

Chief, Requirements Division 
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c/s 


CS /GHQAF 
CHTD 


DAC/AS 
DC/NO 
DO/S 
DG/OFM 
DMA 


ED 
FAC 


GHQAF 
GSC 


JAAC 
JAG 
JB 


MG 
MC/ED 


NAA 
OAC/AS 


GJ 
OC£R 
OMC 
05/7 


S/AS 
S/N 
S/W 


USAFEE 
USSAF 


bann 


^ 
it 


LI 


GJ A 


~ 
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"ow natia e 


Chief of Staff 

Chief, Supply Division 

Chief of Staff, General Headquarters Air Force 
Cold Weather Testing Detachment 


Deputy Assistant Chief of Air Staff 

Deputy Chief of Naval Operations 

Deputy Chicf of Staff 

Director General of Office of Production Managenent 
Division of Military Requirements, AEF 


Engineering Division 
Experimental Enginaering Section 


Federal Áviation Commission 
Fiscal Year 


General Headquarters Air Force 
General Staff Corps 


Heavy Bomber; Heavy Bombardment 
Historical Section 


Joint Air Advisory Comittee 
Judge Advocate General 
Joint Board 


Materiel Commnd 

Materiel Command, Engineering Division 
Materiel Division 

Materiel, Maintenanes and Distribution 


National Aeronautic Association 


Offica of Assistant Chief of Air Staff 
Office of Assistant Secretary of War 
Office of Chief of Air Corps 

Operations, Commitments må Requirements 
Office of Manazement Control 

Office of Secretary of War 


Proof Division; Plans Division 


Secretary of Air Staff 
Secretary of Navy 
Secretary of War 


United Kingdom 
United States Air Forces in the Far East 
United States Strategic Air Force 


Very und Bombers Vary Heavy Bombardment 
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NOTES 
Chapter I 
"Aerial Bombardment," Air Service Information Cireular /ASIC/, 
Jt (15 July 1926), 8T. 


"Allied Bombing of Germany," Air Service: The General Service 
Schools, 1920, pp.» 117-18. 


ACTS Manual, “A Brief History of the Air Corps," 25 Feb. 1927, p. 55. 


William Mitchell, "The Air Service at the Argonne-iisuse," World's 
Work, XXXVIII (Sept. 1919), 552-60. UT 


ACTS Manual, "A Brief History . . .," pe 72. 


Unpublished study, "The Establishment of a Department of Aeronautics," 
prep. by direction of Brig, Gen, W. Mitchell, l7 Apr. 1919, p. 19. 


Hearings a + » Senate and House of Representatives .. « Military 
Affairs Comittee e + » Creation of a Department of Aeronautics, 
6 Conge, 2 Sesse, pars, 19-53 (Oct. 1919). 


Hearings ə « « Subcommittee of the Committee on Military Affairs . . . 
House of Representatives, 6 Conge, 2 SasSe (3 Feb. 1920). 


"terial Bombardment,” ASIC, VI, 27. 
Speech before NAA, 15 Oct. 1925, in Aircraft Year Book, 1921, pp. illi-ió. 


Hearings « . . House of Representatives + . . War Department 


' Áppropriation Bill, 69 Cong.,°1 Sess., 3620 (10 Feb. 1926). 


"The War Department General Staff an Unlimited Autocracy," 15 Feb, 
1926, Pe Le 


H.R. 10827, hl, Stat. 780, & Cong., 2 Sess. (1926). 
Annual Rept. . . . C/AC, 30 June 1928, p. 12. 


Memo for C/AC from Maj, Hugh J. Knerr, 23 May 1928, in AAG h52.1, 
Directive for Bombardment Planes /fevoinafter cited as "Directive . . S. 
It is worthy of note that the doctrine of bombardment employment at 

this time was basically the same as the ona later adopted by the 

AAF and tha HAF, respectively, in World War H. 
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Notes, Chap. I 
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ló. Memo for CO, 24 Wing, by C/AC, 28 May 1928, in MG 452.1. 


17. lst ind, (memo for CO, 2d Wing, from C/AC, 25 May 1988), CO, ad 
Bomb. Gps to GO, 2d Wing, 2 June 1928, in AM 52.1. 


18, 28 ind. (memo for CO, 2d Wing, from C/AC, 28 May 1928), CO, 
ai Wing, to C/AC, 9 June 1928, in AAG 52.1. 


19+ Memo for G/MD from G/ACG, 27 dune 1928, in AAG 52.1. 


20. 1st ind. (memo for C/Mb fron C/AC, 27 June 1928), C/MD to C/AC, 
21 July 1928, in AAG h52.1. 


Zle Memo for C/MD from CO, 2d Bombe Gpe, 15 Feb. 1929, in AAG 452.1. 
22, Ibid. 


25, Si ind. (memo for C/AM from C/AC, 2 Feb. 1929), C/MD to C/AC, 
15 Jan. 1930, in AAG 452.1. 


ch. Memo for G/AC from Acting Comdt., ACTS, 19 Mar. 19350, in AaG 52,1. 


25. Zd ind. (memo for C/AC from Acting Comdt., ACTS, 19 Mare 1930), 
AC/MD to C/AC, 12 Apr. 1930, in AAG 452.1. 


26. Annual Rept. . . . Mat. Diva, Part II: “engineering Activities,” 
1950, 


or, Final Rept. . . . War Dept. Spec. Com. on AAC (Baker Board), 


28, Chart in Budget and Fiscal Office, Asie 


29. Memo for all Commands from Tb. Col. F.M. Andrews for C/AC, 
5 Date 1951, in AAG 52.1. 


20, UX, Draft Disarmament Convention, Misc. Noe 2, Air Armaments, 
Article 3h (16 Mar. 1923), p. 17. 


51. Prelim. Repte . . a Work of the Conference . e ». Draft Convention 
in the General Commission (May 27—June 5, 1952), 80. /Official No. 
Conf. D 171 (1), Geneva, July 1936/ 


22. Tbid., 8h. 


25, Repte « » « Special Committee . . . Employment of AAC under Certain 
Er, ees (12 Aug. 1933), Pe 7, in AAG 33, ACB Studies 
Drum Bd. 
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2l. Hearings e . . House of Representatives e a e Reorganization of 
AAG « « e, 73 Cong., 1 Sess. (prepared statement submitted to Con- 
gressman Jede McSwain, 21 Feb. 193, pp. 2-8), in AAG 052, 
Legislation-Lastern Zone. 


35. Rept. for FAC by Navy Dept., Nov. 193, pe ibe 


26. Momo for WD Staff from 0/8, subse: Control of the GHQAF, neds, in 
AAG 221.9A, GHQAF and Reorganization of AC. 


37. Final Repte s e e ND Spec. Com. on AAC, 18 July 195h, pp. Up-15. 
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NOTES 

Chapter IT 
lsat ind. (/nemo?7 for C/AC from AG, nede), AC/AC to AG, 12 July 1935, 
in AAG 52.18, Heavy Bomber. 


Memo for 4G from C/AC, 1 Oct. 1935, in AAG 152.1, Airplane Require- 
meant Program, 


lst ind. (memo for AG from AC/AC, 8 Nov. 1935), AG to C/AC, 21 Nov. 
1935, in AAG 52.1. | 


Contract 1535 ac-8306, 17 Jane 19363 MD chart, Status of Deliveries 
of Airplanes on 1936 Procurement Program /1938/3 WD Spec. Qtrly Rept. 
of Airplanes, 31 Mar., 30 June, 30 Sept. 1937, 


2a ind. (C/AG from C/MD, 1 June 1947), OAS/W to C/AC, 2, June 19257, 
in AAG 52.14 Heavy Bomber. 


Memo for all Stations from AC/AG, 6 Nove 1935, in AAG 452,14. 


Memo for Budget Office from Maj. B.E. Meyers, MD, 12 Oct. 19%, 
in AAG 52.1, Airplane Requirement Prog. 


Brig. Gene GeRe Spaulding, AC/S, Staff Study: "Augmentation in 
Aircraft . . . FY of 1928,* 25 June 1936, in AAG 452.14. 


Memo for 4G from AC/AC, 1L Sept. 1936, in AAG 452.1. 

Memo for C/AG from 4G, 29 Sept. 1946, in AAG hb2.1A. 

Memo for AC/AC from AC/SD, 18 Dec. 1936, in AAG 152.14. 
Memo for CG/AAF from Brig. Gen. L.W. Miller, 15 Apr. 1913. 


Bd ind. (memo for CG/GHQAF from Lt. Col. R. Olds, 25 July 1937), 
Col. H.H. Knarr to C/AC, 31 duly 1937, in AaGh52.1A. 


Memo for AG from CG/GHOAF, 1 June 1937, in AAG 452.18. 


Qi ind. (memo for AG from CG/GHQAF, 1 Juns 1937), AC/AC to AG, 
9 June 1937, in AAG 452.13. 
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Col. H.C. Richards, C/ID, to Col. Follett Bradley, CS/GHQAF, 
1, Jupo 1937, in AAG 52024. 


lih ind. (memo for C/AC from Qol. F.M. Kennedy, 1h July 1957), 
AG to AS/W, 20 July 3957, in AAG 452,14. 


Maje Gen. F.M. Andrews to AG, 25 Sept. 1937, in AAG IG, 13. pone 
of the points presented by Gen. Andrews enlarged upon those earlier 
given by Gen. Westover. 


2a ind. (memo for AG from CG/GHQAF, 23 Sept. 1937), AC/AC to AG, 
30 Sept. 1937, in AG 52.14. 


1st ind. (memo for Comdt./ACTS from C/AC, i Oct. 1937), ACTS to 
C/AC, 1h Oct. 1937, in AAG 461A Publications (TR. bhOWl5, p. 15, 
Pare 116) e 

Directive for C/AC from AG for S/W, 19 Oct. 1937, in AAG 452.14. 
Memo for ÁG from C/AC, zh Nov. 1957, in AAG Lp2.1A. 

SAY to Aircraft Mamofacturers, 30 Nove 1937, in AAG 452,18, 
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